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Pabouas nporpamma mo yueOHoMy mipeamery «Dusnka» (6a30BbI ypPOBEHB)
(mpenmetHass ~ oOmacth  «EcrecTBeHHO-HAaydHBIE — TPEAMETHI»)  BKIIOYACT
MOSICHUTETIbHYIO 3alUCKy, cofepaHue OOydeHHUs, MJIAaHUPYEMBbIE pe3yJIbTaThl
OCBOCHHSI IIPOTPAMMBI TI0 (PU3HKE.

[Tnanupyembie pe3ynbTaThl OCBOCHHS MPOTpaMMbl MO (DM3HMKE BKIIOYAIOT
JMYHOCTHBIE, METaNPEeIMETHbIE Pe3yJIbTaThl 32 BECh NMEPHO]] 0OyUCHHs HA YPOBHE
cpeaHero oOmiero oOpa3oBaHUs, a TaKXE MPEAMETHbIE  JOCTUKEHUS
00y4aroIerocs 3a Kaxablid To 00ydeHHs.

HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHHMM K pe3ysbTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke c ydyeToM (QenepaabHOl paboueld MporpamMmbl BOCIHMTAHHS U
KOHILIETIIUKA TpernojaBanusi yueOHoro mpeamera «Pusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aIUAX Poccuiickoin Oenepanuu, peanu3yommx OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Copepxanue mnporpamMmbl 10 (HU3UKE HaAMpaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO- HAy4dyHOW KapTuHbl Mmupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHuu ux pusnke Ha 0a30BOM yYpOBHE HAa OCHOBE CHUCTEMHO-AESATEILHOCTHOIO
noaxona. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOIMMOCTh pEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3MKM C E€CTECTBEHHO- HAyYHBIMM Y4eOHbIMU NpenMeramu. B Hel
ONPEIENSIIOTCS OCHOBHBIE LIENM M3Y4YeHHUs (PU3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa30oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PM3HUKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«OU3UKA»

®du3rka Kak Hayka O HambOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyHas B
KauecTBe y4eOHOro TpeaAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaa B
CUCTEeMy 3HaHUU 00 okpyxatomeM wmupe.  IkompHBI Kypc OGU3NKH —
CUCTEMOOOPA3yIONIUI ISl €CTECTBEHHO-HAYYHBIX yU€OHBIX IPEAMETOB, ITOCKOJIBKY
(dbu3nYecKe 3aKOHBI JIKAT B OCHOBE MPOIECCOB U SBJICHUMN, U3YyUaeMbIX XUMUEH,
ouosioruelt, puzndeckoi reorpadueit u actponomueit. cnosib3oBaHue U aKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTHN B cdepe DHEPreTHKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJIyYEHHUsSI HOBBIX MaTEpPHUAJIOB C 3aJaHHBIMU CBONMCTBAMHU W JPYTHUX.
N3yuenne (u3Mku BHOCUT OCHOBHOM BKJAA B  (OPMHUPOBAHHE  E€CTECTBEHHO-
Hay4YHOMU KapTUHBI MHUpa oOyuaromuxcsi, B popMUpOBaHUE YMEHUMN
NPUMEHATh HAyYHBI METOJ| TIO3HAHWSI TP BBIMOJTHCHUM HWMH y4eOHBIX
VCCJIEIOBAHUM.

B ocHOBY Kypca ¢hU3uKH 711 YPOBHS CpEIHET0 00I1Iero 00pa3oBaHus MOJIOKEH
P M1, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 TOCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIICHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (GUBHKU
oObeaMHEH BOKPYr (Qu3nueckux Teopuid. BemymmMm B Kypce SBIsIETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. Peanuzaius ujed MpeanosaraeT HCIoJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHAIa (PU3HMYECKON HAyKH, OCMBICICHHUE CBSI3U DPa3BUTHUS
(bU3UKH C pa3BUTHEM OOIIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU



Y DKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes  npuxnaomoii  nanpasnrennocmu. Kypc (usukm  mpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHMX M TEXHOJOTHMYECKHUX MPUIIOKEHUN
W3YUYCHHBIX TEOPUU U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss TOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHMsl, MOCBSIICHHBIX SKOJOTMYECKHM  MpoOjieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJOTHH, a TakkKe O00CYXICHHUS
npo6JieM pallOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30acHOCTH.

HEJU U3YUYEHUSA ®U3NUKU HA YIJIYBJIEHHOM YPOBHE:

e hOopMHpOBAaHWE HWHTEpPECA W CTPEMJICHHS OOyYaIOIMXCA K HAyIHOMY
W3YUYCHHIO TPUPOJIbI, Pa3BUTHE WX HUHTEIUIEKTyalbHbIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

®pa3BUTHEC TPEACTABIICHUNA O HAYYHOM METOJC MO3HAHWS W (HOopMUpOBaHHE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

¢ hopMHpPOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e hOpMUPOBAHNE YMEHUM OOBSICHATD SBJICHUS C UCTIOJIB30BaHUEM (DU3UUECKUX
3HAHUU U HAyYHBIX JOKa3aTEIbCTB;

e hopMUpOBAHUE NPEACTABICHUU O POIU (PUBMKKA [JI1 Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTuxeHue 3TUX Iiesiell o0ecreunBaeTCs pelieHueM CIEIYIOMNUX 3a/1ad B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

® IPUOOPETEHHE CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSIpHYI0  (PU3HKY,
JIIEKTPO/IMHAMHKY, KBAHTOBYIO (bU3HKY U 2JIEMEHTHI aCTPODU3UKHY;

® pOpMHUpPOBAaHNE YMCHNUI IPUMEHSTH TEOPETUYECKHUE 3HAHIS ISl OOBSCHEHHS
bu3nueckux SBICHUNA B MPUPOJE U ISl TPUHSTHUS MPAKTHUECKUX PEIICHUN B
MOBCEIHEBHOM )KU3HH;

®OCBOCHHME CIOCOOOB peIICHUs pa3IUYHBIX 3a]ad C SBHO 3aJlaHHOMN
dbu3nyecKoil MOJIENblo, 3a7ad, MOJpPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue
(dbuznyecKoil MOJIEH, aICKBaTHOW YCIIOBUSIM 3aJ1auu;

eTIOHMMaHNE (U3UYECKUX OCHOB W TMPHUHIIUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAOUIYIO CPELY;

®OBJIQJICHUE METOJAMH CAMOCTOSTEILHOTO IUIAHUPOBAHUS U TPOBEJCHUS
bu3MYeCKUX OKCIIEPUMEHTOB, aHaldM3a W HMHTEpPIpEeTaluu  UH(OopMaIuu,
OTpeIeSICHUs TOCTOBEPHOCTU MOJYYEHHOTO PE3YIbTaTa;

®CO3/1aHUE YCJIOBHM JUISI Pa3BUTHsSl YMEHUW MNPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYUEBHOM
IJIAHE
OO01iee YKCIO YacoB, PEKOMEHJOBAHHBIX A u3ydeHus Qusuku, — 136
yacoB: B 10 kiracce — 68 yacoB (2 yaca B Hepenmo: 1 gac ouno, 1 gac 3a04H0), B 11
Kiacce — 68 vacoB (2 yaca B Hezenro: 1 9ac oyHo, 1 yac 3a049HO).



COIEPKAHUE YYEBHOTI'O ITPEJIMETA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 O3HAHUSA

®usuka — Hayka o mpupone. HaydHble METOABI NMO3HAHUSA OKPYKAOLIETO
Mmupa. Posib skciepruMeHTa 1 TEOpUU B IPOLECCE MTO3HAHMS TPUPOIbL. DKCIEPUMEHT
B (puznke. MonenrpoBaHue (pU3NUECKUX SIBICHUN U ITpoLieccoB. Hay4dHble TUIOTE3bI.

dusnueckre 3aKOHbI M TEOPUH. ['paHHIBI MPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpHHIUIT COOTBETCTBUA.

Ponp u mecto pus3mku B (POPMUPOBAHHMU COBPEMEHHON HAyYHON KapTHHBI
MHpA, B IPAKTUYECKOU JIEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble ¥ 1UU(GPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Pa3gen 2. Mexanuka

Tema 1. KunemaTnka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUKEHUS.
Cucrema orcuera. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCThb) WU
YCKOPEHHE MAaTE€pHUaJIbHOW TOYKH, MX MPOCKUMHM HA OCH CUCTEMBI KOOPIMHAT.
CroxeHune nepeMeleHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NpsiMOIMHENHHOe IBMxeHue. ['paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTM W IEPEMENICHUS
MaTEepUAIIBHOW TOYKHA OT BPEMEHH.

CBoOoHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaACHMUS.

KpuBonmHenHoe  nBukeHHe. [[BmokeHHME  MarepuasbHOM  TOYKH IO
OKPYHOCTH C MOCTOSTHHOW MO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHEHNHAS
ckopocTb. [leproa n yacroTta obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoWcTBAa M IPAKTUYECKOE INPHUMEHEHME: CIHIOMETD,
JIBUYKEHUE CHAPS0B, LICTIHBIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETa, MILTIOCTPALUs KHHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[TpeoOpa3oBaHre MABMKEHHN C MCIOJIB30BAHMEM IPOCTHIX MEXaHU3MOB.
[TameHnue Tesn B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenne nBuKEeHHs] Tena, OpPOIIEHHOIO TMOJ YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHusi cBOOOJHOTO majeHus. HampaBieHue ckopocTd mpu
JIBH>KCHUU TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomuwl

N3ydyeHne HEpaBHOMEPHOIO IBWXKEHUS C LENBIO ONPEACNICHUS] MIHOBEHHOW
CKOpOCTH.

HccnenoBanre COOTHOLICHUS MEXKAY MYTSIMH, IPONUACHHBIMU TEJIOM 32
MOCJIE0OBATEIbHBIE PpPaBHBIE MPOMEKYTKA BpPEMEHU TNPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBMKEHUS IAapUKa B BA3KOU KUAKOCTHU. M3ydueHue qBUKEHUs Tea,
OpOIIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. luHamMuka

[Ipuanun  otHocutensHOCTH  [anmuies.  IlepBeid  3akoH  HproToHa.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 11711 MaTepUaibHBIX TOYEK.

3akoH BceMupHOTo Tarorenus. Cuia tsxectu. [lepBas kocMuueckas CKOpOCTb.
Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mMokosi, CkoyibxeHus1, kaueHust). Cua tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKeHUs! U cuiia Tpenus nokos. Koaduuuent tpenus.



Cuita conpOTUBIIEHUA NPU IBU>)KEHUU TEJa B AKUIKOCTH WIIU Ta3e.
[ToctynaTensHoe U BpamaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TeNa.
MoOMEHT CcHJIBI OTHOCHUTENBHO OCH BpameHus. llnedo cuibl. YcnoBus

PaBHOBECUS TBEPJIOIO TEIA.

TexHn4eckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MNOAIIMITHUKY,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue naepuuu.

CpaBHeHue Macc, B3auMoIecTByomux Tei. Bropoii 3akon HeroToHa.

N3mepenucui. CrioxeHne CUll.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JehopMaIuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM noibeMe U nafieHnu. CpaBHEHUE CHIT
TPEHUS MIOKOSI, KAUECHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHUS TBEPIOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuenue nBrxeHust Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HNccnenoBanne ycClIOBUM pPaBHOBECHUS TBEPAOTO Tejla, HMMEIOUIETO OCh
BpaICHUS.

Tema 3. 3aKkoHBI cOXpaHeHHUs B MEXaHUKe

NmMnynbe maTepuaibHOM TOUYKM (Telia), CHUCTEMbl MATEPUAIbHBIX TOYEK.
NMnysibc CHIbl M U3MEHEHHE HMMITYJbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE OBMOKEHHE.

PaboTa cuibl. MOIIHOCTB CHJTBL.

Kunernueckass sHeprus martepuanbHOil Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIUs yIOpyro
nehopMupoBaHHON NPy KUHBL. [loTeHIMaIbHAS SHEPTHS TeJa BOJIU3H MOBEPXHOCTH
3eMIIH.

[loTennuanpHple W HE TOTEHIHaIbHbIE Ccuibl. CBsS3b pabOTBI  HE
MOTEHUIHUAJIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOW SHEPIUU CUCTEMBI TE€N. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIIEp,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa. PEakTUBHOE IBMKEHUE.

[lepexon noTeHIMaNBHOM YHEPTUN B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomuwl

N3yyeHnue aOCOJIIOTHO HEYNpPYroro yjaapa ¢ MOMOILIBIO ABYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOTHI CHIIBI C U3BMEHEHHUEM MEXaHUYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKEHUS! PE3UHOBOTO KTy Ta.

Pa3nen 3. MosiekyasipHasi pu3uKa v TepMOAUHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPUH

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Jubdysus. Xapakrep IBUKEHUA
Y B3aUMOJCHCTBUS 4YacCTHUI] BelleCTBA. Moaenu CTpOEHHs ra3oB, KUIKOCTEU H
TBEPJIBIX TeJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl MoJiekyl. KonundecTBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u ee usmepenue. lllkana temneparyp
Llenbcus.

Mopens naeanbsHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON
TEOpUM HJEATBHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak Mepa CcpenHen



KMHETUYECKOW SHEPrMU TEIUIOBOrO JBMXKEHHUs 4dacTul raza. Illkama temmepatyp
KenbBunHa. ['a3oBbie 3akoHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akoH
Hanprona. HM3ompoueccel B HICAIBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe NpeACTaBICHHWE M30MPOILIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OmnbITEI, TOKA3bIBAIOLINE AMCKPETHOE CTPOCHHE BeEIIeCcTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnbITel 10 AU GY3UH )KUIKOCTEN U Ta30B.

Monenbs OpoyHOBCKOrO ABMXKeHHs. Mojensb onbita [lTepHa.

OnBITHI, JIOKa3bIBaIOIIHE CYIIECCTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSA. MoJ1elb, MILUTFOCTPUPYIOIIAs IPUPOTY JAaBJICHHS ra3a Ha CTCHKU
cocy/a.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHHE COCTOSHHUS HWACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuwl

Onpenenenne Maccel BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
o0beMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY ITAPAMETPAMH COCTOSIHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHOBBI TEPMOAMHAMUKH

TepMoauHaMuueckass cUCTEMa. BHYTpEeHHSs JHEprus TEPMOIWHAMHUYECKOU
CUCTEMBI U CIOCOOBI ee n3MeHeHus. KonmnuecTBo TemnoTsl U padbota. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HJEANBHOrO  rasa. Buael  Termuonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAsI TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTH NpH TEIUIonepeaaye.

[Tonsitue 06 aauabatHOoM mporecce. IlepBblif 3aKOH TEPMOJIMHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3ompoueccam. I'paduyeckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTtuMocTh po1ieccoB B MPUPOJIE.

TeruioBple  MammHbl.  [IpuHOMIBI  AEHWCTBHSL — TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHEpruM B TEIUIOBBIX MamuHax. Koadduiument mnomae3Horo
nericTBusl TeruioBo MamuHbl. [lukn KapHo u ero kodppuiuMeHT moiae3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TEINIOHEPTE€TUKH.

TexHuueckue yCTpocTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH SHEpPrUM Tela MPU COBEPIICHUH pPabOThI: BBUIET
npoOku u3 OYTBUIKM TOJ JEWCTBUEM CXATOro BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTeM TpeHHsl (BUIECOAEMOHCTPALINS).

M3MeHeHne BHYTPEHHEN SHEPIrUM (TeMIeparypbl) Tena IpH TeIulonepeaaye.
OmnbIT 0 ainabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUraTelisi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

W3mepeHne ynebHON TEIUIOEMKOCTH.

Tema 3. ArperaTHble cocTOsIHUSI BenlecTBa. da3oBble Mepexoabl

[TapooOpazoBanue u koHjeHcanus. Vcmapenue u kumneHue. AOCOTIOTHAS
Y OTHOCHUTEJIbHAs BJIQXKHOCTH BO3AyXa. HachellleHHBIN map. YAenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JaBJICHHUS.

TBepaoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPONUSI CBOWMCTB
kpuctaiuioB. JKunkue kpuctamwibl. CoBpemMeHHble Marepuasbl.  llnaBieHwue
U KpucTayui3aius. Y nenbHas Tersorta miasieHus. Cyonumanus.



VYpaBHeHue TemioBoro OanaHca.

TexHnueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH TOJYYEHUsS] COBPEMEHHBIX MAaTepHajoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MapoB. KumneHue mnpu MNOHMKEHHOM JIaBJICHUMU.
CriocoObI M3MepeHus BIAKHOCTH.

Habnrogenue HarpeBaHuss M IUIABJICHHMS KPUCTAJUIMYECKOIO BEIIECTBA.
JleMOHCTpanust KpuCTaioB.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3MepeHne OTHOCUTENIBHOM BIIaKHOCTU BO3/yXa.

Pa3znen 4. JnekTpoaguHaMHuKA

Tema 1. DnexkTpocTaTnka

DIIeKTpU3aLMS TeIl. DNEKTPUUECKUH 3apsa. [[Ba BU1a 3JIIEKTPUUECKHUX 3apsI0B.
[IpoBOAHWKHN, JUANEKTPUKKM U MOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUs
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblil 3J€KTpUUECKUN 3aps/I.
Onektpuueckoe rmone. HanpspkeHHOCTh  dnmekTpudeckoro mois.  [IpuHnumn
CYINEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsHKEHHOCTH SJIEKTPUUYECKOTO
TTOJISL.

Pabota cun anexktpoctaTuyeckoro noss. [lorenuan. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOTHUKN W AWAIEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [luanekTpuueckas
MIPOHUIIAEMOCTb.

DNEeKTpoeMKOCTh. KOHIEHCATOp. DNEKTPOEMKOCTh IJIOCKOTO KOHJACHCATOPA.

OHeprus 3apsLKEHHOTO KOHAEHCATOPa.

TexHuyeckue yCTpOWCTBA W TPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPOCKOIL,
JIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3alllUTa, 3a3eMJICHHE dJICKTPONpPUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOWCTBO W MNPUHIMII JCHUCTBUA JJIEKTpoMeTpa. B3aumopencrsue
Ha’JIEKTPU30BAHHBIX TEI.

DIEeKTpUYECKOE o€ 3apsKEHHbIX Tel. [[pOBOJHUKYN B 3JIEKTPOCTATUYECKOM
noJsie. JJIEKTpOoCcTaTUIeCKas 3aliuTa.

JAMBIEKTPUKY B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHZEHCAaTopa OT IUIOLIAan
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUIJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomuwl

N3mepeHne 3J1eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTostHHBIIH JIeKTpUYeckuii TOK. TOKH B pa3jIMUHBIX cpeaax

DJIEKTPUYECKUI TOK. YCIIOBHSI CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon Oma 11 y4acTKa LETH.

DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ICIIBHOE COMPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenbHOE, NApAIIIENBHOE, CMEIIAHHOE COEIMHEHHE MPOBOJHUKOB.

PaGora »snexktpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MonrHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIAs CUJla U BHYTPEHHEE COMPOTUBIICHHE HCTOYHUKA TOKA.
3akon Oma 114 OJHOM (3aMKHYTO#) 5ieKTprudeckor nenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  MPOBOJUMOCTh  TBEPJbIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTpUYECKHT TOK B BakyyMe. (CBOWCTBA JJEKTPOHHBIX ITYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U IPUMECHAs! TPOBOIUMOCTH TOJIYTIPOBOHUKOB.

CaoiictBa p—Nn-nepexona. [lonynpoBoaAHUKOBbIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIUTOB.



DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.

OnekTpudeckuii TOK B Tra3ax. CaMOCTOSATENbHBIA W HECAMOCTOSTENbHbIN
pasps.

Momnnus. [1na3zma.

TexHuyeckue YCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN U0/, TAThBAHUKA.

Llemoncmpayuu

W3MepeHne cuiibl TOKa U HATIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUSI U MaTepuaa.

CmMenaHHOE COETMHEHUE POBOAHUKOB.

[IpsiMoe wW3MEpeHHe DIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3aMbIKaHHE
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCHUMOCTh COINPOTHUBJIEHUS METAJUIOB OT TemIieparypsl. [IpoBoguMocTh
AIEKTPOJIUTOB.

HckpoBoii pa3psit 1 NpOBOAUMOCTh BO3AyXa. OTHOCTOPOHHSSA MTPOBOJUMOCTh
M0/1a.

Yuenuueckuii sxcnepumenm, 1abopamopmvle pabomuwl

N3ydeHne cMEaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MmepeHre leKTPOABUKYIIECH CUJIBI UCTOYHHUKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHUS.

HaOmronenue snexrposusa.

MexnpeaMeTHble CBA3M

N3yuenune xypca ¢pusukm 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MAaTEMaTHKH,
OMoJ0THH, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowcnpeomemuvle nowsmusi, CBSI3aHHBIE C HU3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3mMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: perieHrue CUCTEMbI YPaBHEHU, TMHEWHAs QyHKITUSA, Tapadoa,
runepOosia, ux TrpauKkd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannyeckoe IBHXKEHUE B XUBOU mpupoje, auddysus, ocmoc,
TEIJI00OMEH >KHUBBIX OPraHU3MOB (BUABI TEIUJIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TETJIOBbIE CBOMCTBA TBEPBIX TEJ, )KUJIKOCTEH U ra3oB,
AJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTUYECKAas  JAUCCOIMAIIS,
rajibBaHHKa.

l'eoepacghus: BNa>xKHOCTH BO3AyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHUE NBIKEHHM C HCIOIH30BAHUEM MEXAaHU3MOB,
Y4ET TPEHUSI B TEXHUKE, NOMAIIMIHUKHA, WCIOJIb30BaHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET W JPYyTU€), ABUTATEIb BHYTPEHHETO
CropaHusi, rmapoBasi TypOuHa, OBITOBOW XOJOJUIBHUK, KOHIUIIUOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MAaTEpUajoB, B TOM UYHCI€ HAHOMATEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIH IPUHTED, AIEKTPOHArpeBaTEIbHbIC puoOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KVIACC
Pa3znen 4. JnekTpoaguHaMuKa
Tema 3. MaruuTHoe moJjie. JJIeKTPOMATHUTHAS MHAYKIUSI



[TocTosiHHBIE MarHuThl. B3auMoencTBIE NOCTOAHHBIX MAarHUTOB. MarHutHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMD Cynepno3uuuy MarHUTHBIX MOJIEH.
Jluann MarmuTHOM MHAyKIuU. KapThHa JWMHAA MAarHUTHOW HMHAYKIUU TOJIA
ITOCTOSTHHBIX MarHUTOB.

MarnutHoe 1OJ€ NPOBOJHMKA € TOKOM. KapTuHa JnwHWNA HMHIYKIUU
MAarHuTHOTO TMOJIA JUIMHHOTO NPSIMOTO IMPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOIO
IIPOBOJIHUKA, KATYIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTBue NpoBOTHUKOB €
TOKOM.

Cuna Amnepa, ee MO1yJIb U HallpaBJICHHUE.

Cuna JlopeHma, ee MOAyJib W HampablieHHE. [[BH)KEHHE 3apsyKEHHOU
YacTHIIbI B OAHOPOIHOM MarHUTHoM moJe. Pabora cuibl Jlopenna.

SIBieHue 2NEKTpOMAarHUTHOM HMHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIHUU.

DJIEKTPOABMKYILAS. CUJIa WHAYKIHMH. 3aKOH SJIEKTPOMArHUTHOW HWHAYKIUU
Qdapaes.

BuxpeBoe snekTpuyeckoe mose. ONEKTPOABIXKYIIAS CHJIA HWHIYKIHA B
IIPOBOJAHUKE, IBWKYILEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTh.  SIBIIEGHME  CaMOMHAYKLIWW. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHAYKIIUH.

OHEPrusi MArHATHOTO TMTOJIS KATYIIKH ¢ TOKOM. DJEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHHUTHI, NEKTPOMArHUTHI, dJIEKTPOABUTATENb, YCKOPUTEIN DIEMEHTAPHBIX YACTHLL,
WHIYKIIMOHHAS 1E€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHHE BJIEKTPOHHOTO IMy4YKa MAarHUTHBIM moJieM. JIMHUM HHAYKIUU
MAarHUTHOIO TOJIS.

B3aumopeiicTBue 1ByX IPOBOJHUKOB ¢ TOKOM. Cuna Amnepa.

JevictBre cuiibl JIOpeHI1a Ha HOHBI AJIEKTPOIUTA. SBIIEHUE AIEKTPOMarHuTHOU
WHYKIH.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIIKYIIEH CHIIBI MHIYKUHUU OT CKOPOCTH W3MEHEHMS
MAarHuTHOTO IOTOKa.

SIBneHre CaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomuwl

W3ydeHne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

HccnenoBanne NEWCTBHS TNOCTOSHHOTO MAarHWTa Ha pPaMKy C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paznen 5. Koste6aHusi 1 BOJIHBI

Tema 1. Mexannuyeckue 1 3JIeKTPOMATHUTHBIE KOJIeOAHUS

KonebarenpHast  cucrema. CBOOOmHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnyeckue kosnebanus. [lepuon, wacrora, amrumrygaa u (aza KojaeOaHMIA.
[IpyXrHHBIN MasATHUK. MareMaTH4eCKUN MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBpareHue sHeprU MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYyp. CBOOOIHBIE JJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJIeOAaTeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHbIMU KosieOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBienue o 3aryxaromux KosieOaHUsSX. BrIHyXIeHHbIE MEXaHUYECKHUE
kosiebanus. Pezonanc. BoiHyKAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennpiii  TOk. CHHyCOWITANbHBIA NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYHOE€ W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpancpopmarop. IIpousBoacTBo, nepenaya U MOTPEOICHUE IIEKTPUUECKON



DHEPIrUMU. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTenbHON CHUCTEMbl (NIPY>KUHHBIA WIIA
MaTEMaTUYECKUI MASITHUK).

Habmrogenme  3aryxarommux — kosneOanuii.  MccmemoBaHume — CBOWCTB
BBIHY/ICHHBIX KoJiebanuii. Habmoienue pesonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMUSI.

OciuiorpaMmbl (3aBUCUMOCTU CHIIBI TOKA M HANpsDKEHUS OT BPEMEHH) JIs
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC 1mpy TMOCIIEOBAaTEIbHOM COEAMHEHUM PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIEPENAUN.

Yyenuueckuii sxcnepumenm, 1a6opamopHule pabomoi

HccnenoBanue 3aBUCHUMOCTH MEPUOAA MalbIX KOJI€OaHUM Ipy3a Ha HUTHU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanre MNEPEMEHHOIO TOKAa B LENM M3  MOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPa, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexannyeckue U 3JIeKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, YCJIOBUSA pacnpocTpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHUusT W JJduHA BOJHBL. llomepeuHble W MPOJOJBHBIE BOJIHBI.
HNuTtepdepenuus n nuPpakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHS M3JIyYEHHS 3JE€KTPOMArHUTHBIX BOJIH.

B3aumuas opuentaums BekTopoB E, B, v B 3JIE€KTpOMarHUTHOM BOJIHE.
CBoiicTBa 3JEKTPOMATHUTHBIX BOJH: OTPaKEHHE, IPEIIOMIICHHUE, IOJSpHU3aLus,
nudpakius, uareppeperus. CKopocTh 3JIEKTPOMATHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [IpHMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI PaANOCB3U U TeJeBUAECHH. Panqnonokamus. DIeKTpOMarHUuTHOE
3arpsi3HEHUE OKPYKAKOIIEH CPEJIbl.

TexHUYecKue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEIULIMHE, pajaap,
paguoNpPUEMHUK, TEJIEBU30p, aHTeHHA, Teaedon, CBU-nieys.

Jlemoncmpayuu

OOpa3oBaHue U pACIPOCTPAHEHHE TOMEPEYHBIX M MPOJOJIbHBIX BOJIH.
Koneobiomeecs Teno Kak HCTOYHHK 3BYKa.

Habnrogenue oTpaskeHusl U IPeTOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6nrogenue nnrepdepeHunn U 1udpakiiui MEXaHUYECKUX BOJH. 3BYKOBOM
pE30HaHC.

Habmroienue cBsI3u IPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW U
4acTOTOM KOJIeOaHHiA.

HccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, IIPEIOMIICHHE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHSL.

Tema 3. OnTuka

['eomerpruueckas ontuka. lIpsMoiMHENHOE pacnpoCTpaHEHHWE CBETA B
OJHOPOJHOM cpene. JIyu cBera. TOUEUYHBI HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpaxkeHHUs cBeTa. [locTpoeHue m300paxeHuii B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MTPeIOMIIEHUS cBeTa. AOCOIOTHBIN OKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroijl IOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB Oenoro ceerta. L{Ber.



CobOuparomiie 4 pacceuBaromue JuH3bl. ToHKass JnuH3a. DOKyCHOE
paccTosiHue M ONTHUYeCcKash cujaa TOHKOW JuH3bL. [locTpoeHue u300paxkeHMit
B coOHMpalomux W paccewBaronmx JauH3ax. @dopmyna TOHKOHW  JTUH3BI.
VBenuueHue, JaBaeMoOe€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON OIITHKH.

BonnoBas ontuka. WnaTepdepenuns cBeta. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMIOAEHUS MaKCHMyMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakumst cBera. JudpakmuoHHas pemieTka. YcClIoBHE HAOIIOICHUS
[NIABHBIX ~MAaKCUMYMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHudyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, Jyma,
doToanmnapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
OITHKA, TU(PPAKIIMOHHAS pEUIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonIMHENHOE PACTIPOCTPAHEHUE, OTPAKEHUE U IPEITOMIICHUE CBETA.

OnTtuyeckre npruOOpHI.

[TomHoe BHYyTpeHHEE oTpakeHue. Mojaenb cBeToBo1a. VccienoBanrue CBOMCTB
U300paKEHU B JIMH3AX.

Mopgenn wmukpockona, Teneckona. HaOmionenue uHTepdEpeHIMU CBeETa.
Habmronenune audpakiyuu cBera.

Habmronenue nucnepcuu ceerta. [lonmydeHue cnekTpa ¢ mOMOIIbIO MPU3MBI.

[ToyyeHue crekTpa ¢ MOMOIIbIO AUPPAKTUOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

M3mepenne 1mokasaTesst IpenoMiieHus crekia. lccnenoBaHne CBOWCTB
n300paxeHuil B nuH3ax. Habmonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crienIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

['paHnLIBI MPUMEHUMOCTH KJIaCCUYECKOW MexaHUKH. [locTynaTsl cienuanbHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BAKYYME,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKpAILECHUE
JUTVHBI.

DHEPrUsl U UMITYJIbC PEATUBUCTCKON YaCTULIBI.

CBs3p MacChl C JHEPTrUEW U UMITYJIbCOM PEIATUBUCTCKON YaCTULbI. DHEPrUs
TIOKOSI.

Pasznen /. KBanToBas ¢pusuka

Tema 1. DjieMeHTHI KBAHTOBOW ONTUKHU

®otonbl. Popmyna I[lnanka cBsi3u »Heprum (POTOHA C €ro YacTOTOM.
DHeprust 1 UMIyJibC (HOTOHA.

OTtkpeiTue U uccnenoBanue Gorodrdpdexra. Onwitel A.I'. CroneToBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa s dhoTodpdexra. «KpacHas rpanunay
dhoTodrddekra.

JlaBnenue cBeta. OnbiTel I1.H. JIebeneBa. XumMudaeckoe ICHCTBHE CBETA.

TexHudyeckue ycTpoiicTBa M MNPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYNK, CoTHEUHAst OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®otorh(dHeKT Ha yCTaHOBKE C IMHKOBOM TUIaCTUHOM. VccienoBanne 3aKOHOB
BHemrHero pororddekra.

Ceeroanon. ComHeyHas 6aTapes.

Tema 2. CTpoenue atoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccesHUIO 0-YaCTHII.
[InanerapHas mojenb atoma. [loctynarel bopa. M3nydenue u nornomieHue GoTOHOB
IIPU MEepEX0/Ie aToMa C OJIHOTO YPOBHS SHEPTUU Ha ipyroil. Buael cnektpos. CriekTp



YPOBHEHN SHEPIUHU aTOMa BOAOPOAA.

BosHoBbIe cBoMcTBa yactul. Bomubl ne bpoinsa. KopnyckynsaspHO-BOITHOBOM
Ty aJIA3M.

CHOHTaHHOE Y BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Monens onbita Pesepdopaa. Onpenenenue ATUHBI BOJHBI JIazepa.

HaOmnronenue nuHeiyaThIX CIEKTPOB u3nydeHus. Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

HaOGmroieHne muHeyaToro CekTpa.

Tema 3. ATomHoe siAPO

OKCIIEpUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTh CTpPOeHUS sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeieneHuIo cocTaBa pauoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusiHue
PaaOaKTUBHOCTU HA JKMBBIE OPTraHU3MBI.

OTtkpeiTHE TPpOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. Maccooe uncno sapa. M30T1ormsl.

Anbda-pacnan. OIJIEKTPOHHBII M MO3UTPOHHBIM Oera-pacmaa. [amma-
U3ITy4YCHHE.

3aKOH PaJuOAKTUBHOIO Pacraja.

DOHeprusi CBsSI3U HYKJIOHOB B siape. SnepHbie cuibl. Jlepekt maccsl sapa.
Snepnbie peakunu. [lenenue u cuHTE3 AOEP.

SAnepnsiii peakrop. TepmosimepHsiii cunTe3. [IpoOieMbl M MEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHble YaCTULBl. OTKPBITHE IO3UTPOHA.

MeTobl HaOIIOIEHUS M PETUCTPALIMN DJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIE B3aUMOJIeUCTBUS. ENMHCTBO (pu3nuecKoi KapTUHBI MUPA.
TexHnueckue yCTpouCcTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa

Buinbcona, simepHsIil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CueTurK HOHU3UPYIOLIUX YaCTHIL.

Yuenuueckuu sxcnepumenm, i1abopamopHule pabomol

HccnenoBanre TpeKOB 4yacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Dy1eMeHTBI ACTPOHOMMHY M ACTPOPUIUKHU

Oranel  pa3BUTHS  acTpOHOMMH. lIpukimagHoe W MHPOBO33PEHYECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Be3gHoro Heba. Co3Besnusi, SIpKUE 3BE3[IbI, TUIAHETHI, UX BUIUMOE
nBwkenne. CojrHeYHas cUcTEMa.

Connne. ConmHeuHast akTUBHOCTh. McrTounuk sHeprum CoJiHIIA W 3BE3I.
3B€3/lbl, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(Marpamma «CHEKTpajbHbIA Kjlacc —
CBETHUMOCTBY». 3BE3[Ibl TJIABHOW MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIENOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3Be31. COBpEeMEHHBIE MPECTABICHHS O MPOUCXOXKACHUU U 3BoIonnKM CoJiHIIA U
3BE3]l. DTalbl )KU3HU 3BE3/.

Mneunsiit Ilyte — nHama ['anaktuka. Ilonoxkenne u nBuxenue ConHIA B
["anakruke.

Tunel ramakTuk. Paguoranaktuku u kBa3zapsl. UepHbIE IBIPHI B siAPaX rAJIAKTHK.

Bcenennas. Pacmupenne Bceenennoit. 3axkon  Xab66ma. Pa3Geranmue
raJIaKTHK.

Teopus bonbsmoro B3peiBa. PennkToBoe n3inydeHue.

Macmrabnast  crpykrypa Bcenennoit. Mertaranaktuka. HepemieHnsie
po0IeMbl ACTPOHOMMUH.

Yuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHHEM KOMITBIOTEPHBIX



NPWIOKEHUHN JJI ONpeeNIeHUs MOJ0KEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro NOJyIIapus U IPKUE 3BE3/bI.

Hab6mronenus B reneckon JlyHsl, minanet, Maeunoro Ilytu.

Obo061maro1iee MOBTOpEHUE

Ponp ¢u3ukn © acTpOHOMHM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON U ATHUECKON cepax MesTEIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHON KapTUHE MUPA, POJb (PU3UUECKON TEOPUU
B (opMHpOBaHMM MPEACTABICHUH O (U3MUECKOH KapTHMHE MHUpPA, MECTO
(u3nYecKol KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue xypca ¢usuku 6azoBoro ypoBHsa B 11 kiacce ocymiecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTe€MaTHKH,
OHOJ0THH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmusi, CBSI3aHHBIE C HU3YYEHHEM METOJOB HAY4YHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHI M MX IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MPU3HAKU TMOJ00MS TPEYroJIbHUKOB,
onpeiesIeHne MIOMAAU TIOCKUX (GUryp u oobemMa Tel.

buonoeusa: snextpuueckue SBIECHUA B JKMBOM MNpUPONE, KOJeOaTelbHbIE
JBIDKCHUSI B KUBOW TMPHUPOJE, ONTHUYECKUE SBICHUS B JKUBOM MPUPOJIE,
JEUCTBUE paJualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAILUTUYECKOMN PEIIETKH, CTIEKTPATIbHBIN aHAIN3.

l'eocpagpua: MarHuUTHBIE TOIOCA 3€MJIM, 3aJIeKM MarHUTHBIX DY,
(doToCcheMKa 36MHOM MOBEPXHOCTHU, IPEICKA3AHUE 3EMIICTPSICEHUN.

Texnonoeus: NVHWUW DIIEKTPOIIEpead, TEHEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4Yb, pajap, pPaaHONPUEMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAS OIITHKA,
coJiHeUHas Oarapesi.

INIJNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS YueOHOro npeaMera « Ou3nkay JOJKHbBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIMXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTro OOIlEeCTBa, pacUIMpeHUe >KU3HEHHOIO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE PEaIn3alUi OCHOBHBIX HAaIPaBICHUU
BOCIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKAaHCKOI0 BOCIIUTAHUS:

¢ c(hOPMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIUK 00YUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

®IPUHATUE  TPAIUIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAaHUCTHUECKUX U
JIEMOKPATUYECKUX LIEHHOCTEN;

®TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTraHU3aIiy;

® YMEHHME B3aUMO/ICHCTBOBATh C COLIMAJIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PyHKIIMSMU U HA3HAYCHUEM;

® TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOU JIEITEIIbHOCTH;



MATPHOTHYECCKOI'O BOCIIUTAHUA:

¢ chOpMHUPOBAHHOCTh poccuiickoi rpaXKIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA; IIECHHOCTHOE OTHOILIIEHWE K TOCYJApCTBEHHBIM  CHMBOJIaM,
JOCTH>KCHUSIM

® POCCUMCKHUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

® IyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHMUSL:

¢ COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHWS, 3TUYECKOTO TOBEICHUS;
CIIOCOOHOCTH OLIEHUBATH CUTYAIUIO ¥ IPUHUMATh OCO3HAHHBIC PELICHHUS,

® OPUEHTHUPYSICh HA MOPAIIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE
B JIEATEIBLHOCTH YYEHOT0;

® 0CO3HAHUE JMYHOTO BKJIaJ1a B TOCTPOCHUE YCTOMUMBOTO Oy IyIIEero;

3CTETHYECKOr0 BOCTIMTAHMS:

®3CTETHYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsi 3CTETUKY HAyYHOT'O TBOPYECTBA,
npucyuero pusnveckoi Hayke;

TPYAOBOI'0 BOCIIUTAHMS

e IHTEpPEC K pa3iIMuHbIM cepaM NpodhecCHOHATBHON NEATENbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oyayuieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IJIaHbI;

® TOTOBHOCThH U CITOCOOHOCThH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
($U3MKN Ha IPOTSKEHUU BCEH JKU3HU;

IKOJIOTNYECKOT0 BOCIIUTAHMS:

¢ C()OPMUPOBAHHOCTh 3KOJIOTMYECKOM KYJIBTYpbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KO0JIOTHYECKHUX MPOoOJeMm;

¢ [UIAHMPOBAHWE M OCYIIECTBICHUE JEWCTBUI B OKpYXarollel cpelae Ha
OCHOBE 3HAHMS LIeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

®PACIIMPEHUE OIbITa JEATEIBHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

® [IEHHOCTH Hay4YHOI'O TO3HAHUS:

¢ C)OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

®OCO3HAHME LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYILIECTBIISITh IPOEKTHYIO U UCCIIEIOBATENILCKYIO ACSITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

B  npoumecce  DOCTMKEHUS  JIMYHOCTHBIX  PE3YJIBTATOB  OCBOCHMS
nporpaMmbel  TIo  (U3MKE MJii YPOBHS CpeaHEro oO0miero oOpa3oBaHUs Yy
00y4aroIuxcs: COBEPIICHCTBYETCS IMOLMOHAIBHBIN WHTEIIEKT, IPeoIaratonmmi
c(hOpMHUPOBAHHOCTH:

® CaMOCO3HaHMUH, BKJIFOYAIOLIETO CIIOCOOHOCTB IIOHUMAaTh CBOE
HMOIIMOHAJILHOE COCTOSIHME, BHUIETh HAIpaBJICHUS pPa3BUTHS COOCTBEHHOU
AMOILIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOpETYJINPOBAHUs, BKJIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJACHHUE, CIIOCOOHOCTh aJaNTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

® BHYTPEHHEW MOTHUBAIlMM, BKIIOYAIOLIEH CTPEMIICHUE K JOCTHKEHUIO LIEIHU
U yCIIeXy, ONTUMHU3M, UHULMATUBHOCTh, YMEHHE JECHCTBOBATh, UCXOAS U3 CBOMX
BO3MOKHOCTEM;

® SMITATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YUYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

®COLMATbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTpauBaTh
OTHOILIEHUSI C JPYTUMH JIOAbMH, 3a00TUTHCS, MPOSBISATH UHTEPEC M pa3peluaTh
KOH(DIIUKTHI.



METAIIPEIMETHBIE PE3YJ/IbTATBI

[To3naBaTenbHbIE YHUBEpCAIbHbIE Y4eOHBIE NEHCTBUA

ba3oBble lornyeckue 1ecTBUA:

®CaMOCTOSITENIBHO  (OPMYJIMPOBAaTh M aKTyaJIM3UpoOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

® OIIPEACIATh LENM JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUH UX
JOCTHKEHUS;

®BBISBISATh 3aKOHOMEPHOCTH W NPOTUBOPEYHS B paccMaTpHUBAEMBIX
(bu3NYECKUX SIBICHUSX;

e pa3pabaThIBaTh IUIaH PEIICHUS MPOOJEMBbI C YYETOM AaHajIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

®BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLEHUBATh COOTBETCTBUE
pPEe3yIbTaTOB LIEJISIM, OLIEHUBATH PUCKHU ITOCIIEICTBUM EATEIBHOCTH;

® KOOPJAMHUPOBATh M  BBHIMOJIHATH pabOTy B  YCIOBUSX  PEAIbHOTO,
BUPTYaJIbHOI'O ¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

® pa3BUBATh KPEATUBHOE MBIIIJIEHUE IPU PELIEHUH KU3HEHHBIX IIPOOIIEM.

ba3oBble ncciegoBare/ibCKue AeiCTBUS:

®BJIQ/ICTh HAy4YHOW TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHATHAMU U METOAaMH
bu3nYecKoil HayKH;

®BJA/JIETh  HAaBbIKAMM  Y4YEOHO-UCCJIENOBATENBLCKOW W IMPOEKTHOU
NESTENIbHOCTH B o0OjacT  (U3HKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOHMCKY METOJOB pEUICHUs 3aJad (PU3MUECKOro COAEp KAHUM,
IPUMEHEHUIO PA3JIUYHbIX METOOB I1I03HAHNUS;

®BJA/JCTh BUAAMHU JICATEIBHOCTH IO IIOJYYEHHUIO HOBOI'O 3HAaHUS, €ro
UHTEPHPETALUH, MPeoOpPa30BaHUI0O M MPUMEHEHUIO B PAa3JIMYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

® BBISBJATH IPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUs, HAXOAUTh aPTYMEHTHI ISl JJOKa3aTeIbCTBA CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

® aHANIM3UPOBATh IMOJIYYEHHbIE B XOJ€ pELICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

®CTaBUTh M (QOPMYJIHPOBaTH COOCTBEHHBIC 3aJa4ll B 00pa3oBaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

® 1aBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

®yMETh MEPEHOCUTh 3HaHMS MO (U3UKE B MPAKTHUECKYIO0 OO0JacTh
KU3HEJEATEIIbHOCTH;

® yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

® BBI/IBUTATh HOBBIE MJIEH, NPEUIAraTb OPUTHMHAIBHBIE NOAXOABl U PELICHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Patora ¢ undopmanueii:

®BJIQ/ICTh HABBIKAMU TOJYYEHHUs] HHPOpMaUUU (PUINYECKOTO COJEpKAHUS
U3 MCTOYHUKOB Pa3HBbIX THUIOB, CAMOCTOSATEIBHO OCYILIECTBIATH IOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 ¥ WHTEPIpETalni0 MHGOPMAIMU Pa3iIMYHBIX BHJIOB U (POpM
IIPEICTaBIICHHSI;

® OLICHUBATH JIOCTOBEPHOCTH HH(OPMAIUH;

®1ICTIOJB30BaTh  CPEICTBA HH(DOPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TE€XHOJIOTHI B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3ALMOHHBIX
3aJa4 ¢ coOMI0IeHreM TpeOOBaHUI HIPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30MacHOCTH;

®CO3/aBaTh TEKCTbl (PU3NYECKOTO COAEpPKAHUS B PA3NIMUHBIX (QopMarax ¢
y4eTOM Ha3zHaYeHUs UHPOpPMallUU U LEIEBON ayIUTOPUH, BEIOUpas ONTUMAIIbHYIO



dbopMy mpeCcTaBIeHUs U BU3yaIU3alUu.

KoMMyHMKAaTHBHBIE YHUBepCAJbHbIC y4eOHbIe eiiCTBHUSA

Oo0menue:

® OCYUIIECTBJIATh OOLICHUE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NeATEIbHOCTH; pPacliO3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTyallMil U CMSAT4aTh
KOH(QJIMKTBI, pa3BepHYTO M JIOTHYHO M3JaraTb CBOIO TOYKY 3pEHHUS C
WCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHasl 1eATEJIbHOCTD:

® [IOHMMATh W HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIMBUAYaIbHOU
paboThl; BHIOUPATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBUI C y4eTOM OOIIUX
UHTEPECOB,

® 11 BOBMOYKHOCTEW Ka)J0T0 4JI€HA KOJUICKTUBA;

®IPUHMMATh IEIHM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS IO €€ JOCTHKEHUIO: COCTAaBIATh IUIAH JACHCTBU,
pacnpeieniaTh poJii C YYEeTOM MHEHHMH YYacTHUKOB, OOCYX IaTh pPe3yJbTaThl
COBMECTHOM padoThI;

® OLICHMBATh KAadye€CTBO CBOET0O BKJIaJa M KAXKIOTO YYaCTHHUKAa KOMaH/bl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

elpe/JIaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh WJAEH C IO3ULUNA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

® OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIe NelCTBUSA

Camoopranm3amnus:

® CAaMOCTOATEIBHO OCYLIECTBIISATh MMO3HABATENIBHYIO JACSITENBHOCTh B 00JACTH
GU3MKM U aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTb U (POPMYIUPOBATH
COOCTBCHHEIC 3aJauU;

® CAMOCTOATEJIBHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX M Ka4e€CTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKON PaOdO0ThI C YYETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

® 1aBaTh OLICHKY HOBBIM CUTYALHsIM;

® PACIIMPATh PAMKH Y4€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

ejie/laTh OCO3HAHHBIM BBIOOpP, AapryMEeHTHUpPOBATH €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

® OLICHUBATh NPUOOPETEHHBIH OIBIT;

®CrI0cOOCTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHHUIO 3pYAULHMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

®1aBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

®BJIaJICTh HABbIKAMU [O3HABATEIbHOM  peQIIeKCMM KakK  OCO3HaHMs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUM;

®ICII0JIb30BaTh MpUEMbl pedJeKcud Il OLEHKU CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

® OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUXKEHUIO;
NPUHUMATh MOTHBBI U apPT'YMEHTBI IPYTUX MPHU aHATN3€ PE3yIbTATOB IE€ATEIHHOCTH.

[IpunsTue cedst u Ipyrux:

® IPUHUMATH ce0s1, MOHNUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

®IPUHMMATh MOTHBBl U aPTyMEHTHl JPYyTUX TMPU aHAIU3E PE3yJbTaTOB
JeSITeIbHOCTH; IPU3HABATh CBOE MPAaBO U MPABO APYTUX HA OIIHOKY.

INPEAMETHBIE PE3YJIbTATBI



B mpomecce uzyuenus kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce

00y4aroIuiiCsl HAYYUTCS:

® ICMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (POpMUPOBAHUU
COBPEMEHHOW HAY4YHOM KAPTHHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

® YUUTHIBATh TPaHUIBl TPUMEHEHHUS W3YUYEHHBIX (PU3MUECKUX MOJIeTeH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAsl CUCTeMa OTCYeTa, aDCOJIIOTHO TBEPJOE TEJO,
UJCaJbHBIN ra3, MOJEIN CTPOEHUS T'a30B, KMIAKOCTEH M TBEPIBIX TEJ, TOUCUHbBIN
AIEKTPUUECKUH 3apsijl pU pelieHnH (PU3NYECKUX 3a/1ay;

® pacro3HaBaTh (GU3MYECKUE SIBJICHUS (MIPOLECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUSI BEILIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE O OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, nuddys3us, OpOYHOBCKOE JBIKECHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX Te,
U3MEHEHHE O00beMa Tel TMpU  HarpeBaHuM  (OXJIAXKIEHUM), TEIJIOBOE
paBHOBECHE,

eyClIapEeHUE, KOHJICHCAIUs, IUIaBJICHUE, KpUCTAJUIU3AIUs, KUIICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JTaBJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
COCY/JI€, CBSA3b MEXKIY IApAMETPAMU COCTOSIHHS Ia3a B U30IPOLIECCaX, AIEKTPU3AIUs
TEJl, B3aUMOJEHCTBUE 3apsAI0B;

® OTMCHIBATh MEXAHWYECKOE JBUKEHHUE, MCHOJIb3Ys (PU3NUECKUE BEIUUHMHBI:
KOOpAMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETUYEeCKasi SHEPrusi, MOTEHIUAIbHAS SHEPIHsi, MEXaHU4YecKas
paboTa, MeXaHWYECKass MOIIHOCTh; MPH OMNHCAHWU TMPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS W EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

® OTMCHIBATh HM3YYCHHBIE TEIUIOBBIE CBONCTBA TEI W TEIUIOBBIC SIBIICHUS,
UCIIONIb3Ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHsis
KMHETUYECKasi YHEPTUsl XaOTUUYECKOTO JIBHXKEHUSI MOJIEKYJ, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICH HCHOJb3yEMbIX BEJIMYMH, WX
0o0O3Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(hU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

® OTIMCBHIBATh U3YUYEHHBIE AJIEKTPUUECKNE CBOMCTBA BEILIECTBA U JIEKTPUUECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HANPSHKEHHOCTD IOJIs, MOTEHINAN, Pa3HOCTh MOTEHIINAJIOB;
Ipy ONHCAHWUHM TPABUIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIIOIb3YEMbIX
BEIIMYMH, UX OOO3HAUCHUS] W EIUHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMHU BEIUYMHAMU,

® AaHAJIM3UPOBATh (PU3UUECKUE MPOIECCHI U SBJICHUS, UCTIONB3Ys (hU3NUECKUE
3aKOHBI Y MPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u I 3axonsr HeroToHa,
3aKOH COXPaHEHMUsI MEXaHMYECKOW DHEPryuu, 3aKOH COXPAHEHUS HUMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHUJI, TPUHIUIT PABHOMPABUS HHEPIIUATBHBIX CHUCTEM
OTCUETa, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpeHEN KMHETUUYECKOW PHEPTruU TEIIOBOTO JBUKEHUS MOJICKYJI C
aOCOJIFOTHOUM TeMmIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu 3TOM pasjinyarh CJIOBECHYIO
GbOopMYJIMPOBKY 3aKOHa, €T0 MAaTeMaTHYECKOE BBIPAKEHHE W YCIIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

®00BSICHATh OCHOBHBIC TMPUHIMIBI JACHCTBUS MAIlIMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX 0O€30MacHOTO HCIIOJIh30BaHUS B
MOBCEHEBHOM >KM3HU;BBITIONHATH SKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (PU3MUECKIX



SBJICHUM U MIPOLIECCOB C UCIOJIB30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUH, NTPU
sToM (hopmyImpoBaTh MpobdiieMy/3amady M THIOTE3Y YYeOHOro SKCIEpPHMEHTA,
coOupaTh YCTAaHOBKY H3 MPEIIOKEHHOIO O0OPYIOBAaHHS, MPOBOAUTH OMNBIT U
(GbOopMyTUPOBATH BHIBOIHI,

® OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, MTPU
TOM BBIOHMpaTh ONTHUMANBHBIM CIIOCOO HM3MEPEHHs U HCIOIb30BaTh HW3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUI;

®IICCIICZIOBATh  3aBUCHUMOCTH  MEXIy (PU3MYECKMMH  BEIMYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(buKCUpOBATH PE3YIbTATHI MOJTYYCHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE
Ta0IUIl U TPaUKOB, A€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHUS;

e cOOJII01aTh TIpaBuiIa 0€30MacCHOTO TpyJa MpU MPOBEICHUH UCCIEIOBaHUIN B
pamMKax y4eOHOTO OJKCIEPHUMEHTa, Y4YeOHO-MCCIEI0BAaTEIbCKOM U MPOEKTHOM
JEATEIbHOCTH C HCIIOJIb30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB U JIaDOPATOPHOIO
000pyIOBAHUS;

epelllaTh pacyeTHbIE 3aJayd C SIBHO 3aJlaHHOM (PU3MYECKON MOJEINbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJlM3a YCIOBUS 3a7a4u
BBIONpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMBIE JJIA €€ PEIICHHs, MPOBOJUTh PACUEThl U OIEHUBATH PEATBHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

e pelIaTh KAYECTBEHHBIE 33/Ja4M: BHICTPAUBATh JJOTMYECKH HENPOTUBOPEUUBYIO
LEMOYKYy  pacCyXIeHUI C UCITOJIb30BAaHUEM U3YYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEN M (PU3NYECKUX SBICHUN;

®1ICIIOJI30BaTh ~ MPU  PEIIEHUH  y4eOHbIX  3ajlad  COBPEMEHHBIE
MH(pOPMALINOHHBIC TEXHOJIOTHH [UISl IOUCKA, CTPYKTYPUPOBAHNSI, HHTCPIIPCTALHUH 1
MPEACTaBICHUsS] y4eOHON M HAyYHO-TIOMYJISIpHONW MHGOpPMAIMK, MOJIYYSCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KpUTHUYECKU aHAITM3UPOBATh MOTydyaeMyto HH(POpMaIIIO;

®IPUBOJUTHL IIPUMEPHI BKJIAJa POCCUIUCKMX U 3apyOCKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHUIA;

® 1ICTI0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHON >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH NP OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsS U COOJIIOIEHUS HOPM 3KOJOTUYECKOIrO
MOBEACHUS B OKPYKAIOILIEH Cpeae;

epaboTaTh B TPYIIE C BBHINOJHEHUEM pPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PAlMOHAIBHO paCHpenesiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, OIICHMBATh BKIaj
KQKJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHHE pAaCCMAaTPUBAEMOM TTPOOIIEMBI.

B mnpomecce wu3yuenus kypca ¢usuku 0OazoBoro ypoBHs B 11 kmacce
oOy4Jaronuiicss Hay4uTCst:

® ICMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (U3UKU B (POpMUPOBAHUH
COBPEMEHHOW HAYYHOM KAPTHUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

® yUUTHIBATh TPAHUIIBl MPUMEHEHUS] HW3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUUYECKUM 3apsijl, JIyd CBETA, TOUYCUHBIA UCTOYHHUK CBETA, SIJICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa TMpH PEHICHUU (PU3MUECKHUX
3a/ay;

e pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECCHl) U OOBICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DM3HKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, OJJICKTPOMAarHUTHas WHAYKIMS, JEeWCTBME MATrHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, 3JEKTPOMATrHUTHBIE KOJEOAHUS U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPaXKEHHE, MPEIOMIICHUE,



uHTephepeHus, audpakuus W MOJAApU3alUs CBETa, JUCIEpPCUs CBETa,
dotornextpudeckuii 3hdext (pororddhexT), cBeToBOE NaBICHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, ECTECTBEHHas M HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

® ONKCHIBATh M3YUYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  Cped) U
AJIIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLECCHI), HMCHOJIb3YsS (DU3NUYECKUE BEIMYUHBIL:
AIEKTPUUECKUIN 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUYECKOoe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIDKYIAsl cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO 1OJIs, cuiia Amnepa, cwia JlopeHna, HWHIYKTUBHOCTb
KATYUIKA, SHEPIrus  3JIEKTPUYECKOrO0 U MarHUTHOTO IOJICH, IEPUOJ U YacToTa
KojeOaHuii B KoyiebaTeIbHOM KOHTYpe, 3apsji M Cujla TOKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CUJIa JIMH3bI, NMPU ONMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKUIM
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS! U €AUHUIBI, YKa3bIBaTh
(bOpMyJIBI, CBSA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETUUMHY C APYTHMH BETHINHAMU;

® ONIMCBHIBATh M3YUYEHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
(dbu3nYeCcKre BEIUYUHBL: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SJHEPTUSl U UMITYJIbC (POTOHA, MEPHOJT MOTypacnaa, SHEPTUs CBA3U
aTOMHBIX SIIep, NpU OINMUCAHUU TMPABWIBHO TPAKTOBATh (DUIUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYWH, UX OO03HAYEHUS M EIUHUIIbI, YKa3blBaTh (HOPMYIJIBI,
CBSI3BIBAIOLME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMU BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

® aHAJTM3UPOBATh (PU3UUECKUE MPOIECCHI U SBJICHUS, UCTONB3Ys (PU3NUECKUE
3aKOHbI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIbHOIO U MapajlieIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OJWHIITEHHA Aiia Pororddekra,
3aKOH COXPAaHEHHUsSl PHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3aps]a, 3aKOH COXpPAHEHHUs MacCOBOrO 4YMCIIa, MOCTyJaThl bopa,
3aKOH paJMOaKTUBHOIO pacnajia, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

®OMpENCNATh HAMNpaBJICHUE BEKTOpa MHAYKIUM MArHUTHOTO  TOJIS
MIPOBOJHUKA C TOKOM, CUJIbI AMmIiepa u cuiibl JIopeHua;

®CTPOUTh W ONMUCHIBaTh HM300pa’KE€HHE, CO3[aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

® BLITIOJIHATD AKCIIEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3MUECKUX SIBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUU: MPU ITOM
(bopMyIUpOBaThH

enipoOsieMy/3alauy M TUNOTE3y Y4eOHOro OSKCIEPUMEHTa, CcoOHUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000PYA0BaHMUsI, TPOBOJIUTH OMBIT U POPMYJIUPOBATH
BBIBO/IbI;

® OCYIIIECTBIIATH MPSMbIE U KOCBEHHBIC N3MEPEHUS (PU3NUECKUX BEITUYMH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEIIHOCTEN U3MEPEHNUM;

®JICCJICIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYUH C MCHOJb30BaHUEM
OpSIMBIX  U3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS,

e co0OJIFOAaTh TIpaBUJIa OE30MACHOr0 TpyJa MNP MPOBEACHUU HCCIETOBAHUMN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4YeOHO-MCCIENOBATEILCKOW U MPOCKTHOU
JESATETLHOCTH C WCIOJIh30BAHUEM W3MEPUTEILHBIX YCTPOWCTB U JIaOOPAaTOPHOTO
000py10BaHUS;



epelIaTh pacyeTHBIC 3aJa4dl C SIBHO 3aJlaHHON (DU3WYECKON MOJEINbIO,
UCTIONB3YS (PHU3HUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7auu
BbIOHpaTh (PU3UUECKYIO MOJENb, BBIACIATh (DU3UUECKUE BEIMUYMHBI U (OPMYIIBI,
HEOOXOJMMbIC JJIi €€ pEIIeHUs, MPOBOAUTh PACUEThl M OLICHUBATh PEaTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUYECKOM BEININHBI;

® peIIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTHYECKHU HETPOTUBOPEUUBYIO
LEMOYKY  pacCyKICHHUU C UCII0JIb30BAaHUEM U3YYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEN U (PU3UUYECKUX SIBICHUN;

®IICTIOJNB30BaTh  MPH  pPEIIEHUH  y4eOHBIX  3aJady  COBpPEMEHHBIC
uH(GOPMaIIMOHHBIE TEXHOJIOTUH JUI TOUCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALIUU U
NpEJCTaBICHU Y4eOHOW M Hay4YHO-TIOMYJISIpHOM WH(pOpMallMH, MOJYYeHHON W3
pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyIo HH(GOPMAIIHUIO;

® O0BSICHATh MPUHLMIIBI JICHCTBUS MalllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30IaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

®IPUBOJIUTH NPHUMEPHI BKJIaJa POCCHUCKUX U 3apyOEkKHBIX YUYEHBIX-
(U3MKOB B Pa3BUTUE HAYKH, B OOBSICHEHHME IPOLIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® 1ICTI0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHON >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH NP OOpPAILEHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIs COXPAHEHUS 30POBbS M COOJIOIEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYKAIOLIEH CpeE;

epaboTaTh B TpPYNIE C BBINOJIHEHUEM pAa3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALUOHAIBHO pacHpeleisTh OO0S3aHHOCTU U
IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, OLCHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIHI B pEIEHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHoBaHue
Ne pa3/1eJioB U TEM HporpaMMﬂoe coaep:xaHue OcHoOBHBIC BH/IbI
n/m y4eGHOro npeiMeTa AesITeJIbHOCTH 00y4YAKOIIUXCS
Pa3nen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 O3HAHMS
duszuka U METOAbI ®duszuka — Hayka O IpUpPOJE. N3ydyeHne HayyHbIX (SMIUPHUUYECKUX U
Hay4YHOTO ITO3HAHUS Hayunble Meronpl no3HaHUSA TEOPETHUYECKUX ) METOJIOB MMO3HAHUS
OKpYKaroIlero MUpa. OKPYXaIOIIEro MUpA.
Ponp 3kcniepuMenTa u Teopuu B mporecce, OOcyxaeHue rpaHull MPUMEHUMOCTH
MO3HAHMUS  MPUPOJBI.  DKCHEPUMEHT  B| PU3NUYECKHUX 3aKOHOB U TEOPHI.
¢dusmke. PabGoTta B rpynme mo moAroToBKE KOPOTKUX
11 MonenupoBanue (GU3NYECKUX SBICHHH H COOOILICHHI 0 posid U MecTe PU3UKU B HAYKE U

IIPOLIECCOB. Hayuneie TUIIOTE3BI.
@u3nyecKkue 3aKOHbI U TEOpHUH. ['paHHLb]
OPUMEHUMOCTH  (PU3MUYECKUX  3aKOHOB.
[IpuHIHKI COOTBETCTBUS.

Poms m mecto ¢usuku B (hopMupoBaHHH
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B
IIPAKTUYECKON JAEATENBHOCTU JIFOJIEN

B IIPAKTUYECKOHN JESITETbHOCTH JIIOICH.
JleMOHCTpalusi  aHaJOroBBIX U

1M (POBBIX U3MEPUTEITBHBIX

npuoOoOpoB, KOMITBIOTEPHBIX JTATYUKOB.
OcBoeHHE OCHOBHBIX MPHEMOB pPa0OTHI C
udpoBoi rabopaTopueii mo pusuke

HToro no pazueny

Pasznea 2. Mexanuka

2.1

Kunemaruka

Mexanuveckoe IBUKEHHE.
OTHOCUTENHHOCTh MEXAaHUUECKOTO
nerxenna. Cucrema orcyera.
Tpaekropus.

[Tepemerienue, CKOpoCTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
YCKOpPEHHUE MaTepUaAIbHOM TOUKH, UX
MPOEKILUU Ha OCU CUCTEMBI KOOPAUHAT.
Clio)eHne nepeMeneHn U CII0)KeHUE
CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKECHHUE.

I'paduku 3aBUCUMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHUS, MYTH U

[IpoBenenune 3kCIEpUMEHTA: U3YUYEHHE
HEPaBHOMEPHOIO JIBUKEHHUS C LIENIbIO
orpeziesieHUs MTHOBEHHOM CKOPOCTH;
VICCIIEJOBAHNE COOTHOILIEHUS MEXY ITyTAMH,
MIPONICHHBIMU TEJIOM 3a II0CJIE10BATEIbHbBIE
paBHBIE TPOMEXYTKH BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBU)KEHUU C HAYAJIBHON
CKOPOCTBIO, PABHOM HYJIIO; U3YUEHHUE
JBUKECHMS IIApHUKa B BA3KON KMJIKOCTH;
U3y4eHHUEe JBUKEHUS Teja, OpOLIEHHOTO
TOPU30HTAJIBHO.

OOBsicHEeHHE  OCHOBHBIX  IPUHIIUIIOB
JEICTBUS TEXHUYECKUX YCTPONCTB, TAKUX
Kak: CIIMAOMETP, LCIHBIE W PEMCHHBIC




IepeMELICHUS MAaTepUaIbHON TOYKH OT
BPEMCHH.

CBobosHOe nazienne. Y CKopeHue
CBOOO/IHOTO TaJCHUSI.

KpuBonuneiiHoe 1BUXEHUE.

JIBr>KeHrEe MaTepUAIbHONW TOYKH 110
OKPY’KHOCTH C IIOCTOSIHHOH 110

MOJYJIFO CKOPOCTBIO. YTJI0Bas

CKOPOCTb, JIMHEWHAsA CKOPOCTb.

Ilepuon u yacTora oOpaleHus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.
TexHu4eckue yCTponuCTBa U IIPAKTHYECKOE
IIPUMEHEHHUE: CIIUAOMETP, IBUKECHHUE
CHapsJ10B, LICTIHBIE U PEMEHHBIE IIEpeAaun

Hepeﬂalm JABMOXKCHUA, U yCJIOBI/II;'I nux
0e301acHoro HCIIOJIB30BaHUS B
[TOBCEIHEBHOM KU3HHU.

Pewrenne pacueTHbIX 3a7a4 C ABHO 3aJaHHOU
(hU3HYECKOI MOJICIIBIO C HCITOJIB30BAHHEM
OCHOBHBIX (DOPMYJT KHHEMATHUKH.
[Toctpoenue u ananu3 rpaduKoOB 3aBUCUMOCTEH
KHHEMAaTHYCCKUX BEJIMYMH OT BPEMCHH JIJIS
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
IPSIMOJTMHEHHOTO JBHIKCHHS.
Pacrio3naBanue (pU3HUECKUX SBJICHHUH B
yU4eOHBIX OIBITAX U OKPYIKAFOIICH JKU3HU:
paBHOMEpHOE

Y PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHE, CBOOOIHOE MaJieHuE Te,
JIBMDKEHUE 110 OKPYKHOCTH.

Omnucadue MEXaHHYECKOTO IBIKEHUS C
UCTIONIb30BaHNEM (PU3NYECKUX BETUUHH:
KOOpJMHATA, My Th, IEPEMEIICHHE, CKOPOCTb,
YCKOpEHHUE.

PaGora B rpynmax mpu riiaHupOBaHUH,
HpOBC}IeHI/II/I nu I/IHTCpHpeTaIII/II/I pGSYJ'II)TaTOB
OITIBITOB M aHAJIM3€ TOMOIHUTEIbHBIX
VCTOYHUKOB HH(POPMAITIH IO TEME

2.2

JlmHamMuKka

[Tpuniun oTHOCUTENBbHOCTH [anumnes.
[Tepssiii 3akoH HetoTOHA. THEpUMaIbHBIE
cHCTeMEI oTcueTa. Macca Tema. Cuia.
[IpuHnun cynepno3unuu cwit. Bropoit
3akOH HproTOHA 1151 MaTepUalIbHOM TOYKH.
Tperuii 3akon Herotona s
MaTepualbHbIX TOUEK.

3aKoH BceMUpHOTO TAroteHusi. Cuna
TskecTH. [lepBast kocMuueckas

CpaBHeHHUE Macc B3aUMO/ICHCTBYIOIINX TeIl.
N3y4eHne 3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT
nedopmaiun; CpaBHEHUE CHJT TPEHHS TTOKOS,
KAueHUS U CKOJIbKEHUSL.

Oo6mbsacuenue HeBecoMocTH. [IpoBenenue
AKCIIEPUMEHTA: UCCIIEJOBAaHNE 3aBUCUMOCTHU
CHUJI YIIPYTOCTH, BOZHUKAIOIIMX B IIPYKUHE U
pPEe3MHOBOM 00paslie, OT uX JAepopMaluy;
U3y4YeHHE JBUKEHUs OpyCKa M0 HaKJIIOHHOU




CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena.

Tpenue. Bubl Tpenus (IOKOsI, CKOJIbXKEHUS,
Ka4eHUs).

Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJIbKEHUS U CUJla TPEHUS
nokost. Koaddumument tpenus. Cuna
COIMPOTHUBIICHUS NPU JBMWKCHUU TEJa B
KHUJKOCTHU WU Tra3e.

[loctynaTenbHOE 1 BpalaTeIbHOE

JBUKCHHE a0COIOTHO TBEPAOTO

Telna.

MoMEHT CHJIBl OTHOCHUTEIBHO OCH
Bpamenusi. [liedo cunbl.  YcnoBus

paBHOBECHS TBEPAOTO TeJa.
TexHuueckue ycTpoicTsaa

U IPAKTUYECKOE IPUMEHECHHUE:
MOAIINITHUKY, IBUKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

TJIOCKOCTH; UCCIIEZIOBAHUE YCIIOBUH
PaBHOBECHSI TBEPAOTO Tella, HMEIOIIETO OCh
BpaIlleHUSI.

OOBsicHEeHHE 0COOCHHOCTEW PABHOMEPHOTO
Y PAaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
JIBUKEHUSI, CBOOOTHOTO TTa/ICHUS TEJ,
JIBUKCHHUS TI0 OKPY>KHOCTH Ha OCHOBE
3aKOHOB.

HrroTOHA, 3aKOHA BCEMUPHOTO TSTOTCHUIS.
OOBsicCHEeHNE OCHOBHBIX TPUHITUTIOB ICHCTBUS
MOIITUITHUKOB M UX MPAKTUIECKOTO
IPUMCHCHHS.

OOBsicHEeHNE ABMKCHUS HCKYCCTBEHHBIX
CITyTHHUKOB.

Penrenue pacueTHbIX 33124 € SIBHO 3aJJaHHON
(U3HYECKON MOECIBIO C UCITOJIE30BAHUEM
OCHOBHBIX 3aKOHOB U ()OpMYIT JTUHAMUKH.
Pacnio3naBanue ¢pu3ndeckux sBIeHU B
YYE€OHBIX OIBITAX U OKPYKAIOIIEH KU3HU:
WHEPIINS, B3aUMOJICHCTBHE TETI.

AHanu3 GpU3n4ecKuX MpoIEeccoB U SABIEHUH ¢
MCIIOJIb30BAaHNEM 3aKOHOB W IPUHITUIIOB: 3aKOH
BceMupHoro Tsarotenus, |, 11 u 11l 3akonsr
HeroTOHA, MPUHIIKIT CYTIEPITIO3HUIIAN CHJI,
MIPUHIIUIT PABHOIIPABHOCTH MHEPIIUATHHBIX
CHCTEM OTCYEeTA.




2.3

3aKOoHEBI COXpaHCHHA B
MCXaHUKE

Nmnynbe MaTepraabHONU TOUKH (Tela),
CUCTEMBI MaTEPUAJIbHBIX TOUYEK. MIMITyibC
CHWJIBI M U3MEHEHHE UMITYJIbCA TeJla. 3aKOH
COXpaHEeHUs UMITyJbca. PeakTuBHOE
nBxeHue. Pabora cuibl. MOLTHOCTD CHJIBI.
Kunernyeckas s3Heprusi MaTepuaibHON
ToukHu. Teopema 00 U3MEHEHUU
KUHETHUYECKON SHEPIUH.

[TorennmanbHas SHEPrUs.

[loTeHunanpHas 3HEPrUst yrpyro
ne(GOopMHUPOBAHHON NPYKUHBI.
[loTenunanpHas 3Heprus Teaa BOIU3U
MIOBEPXHOCTU 3EMJIU.

[loreHumanpHble U HE IOTEHIMAJIBHBIE
cuiibl. CBA3b pabOThI HE NOTEHUUATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON SHEPIUH.

Yhopyrue ¥ Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckue yCcTpoicTBa M IPAKTHYECKOE
MIPUMEHEHUE: BOJIOMET, KOTIEp, IPYKUHHbIH]
IIUCTOJIET, IBUKEHUE PAKET

[IpoBeneHune 3KCIEPUMEHTA: U3YYEHHE
a0COIOTHO HEYIPYTOro yaapa ¢ HOMOIIbIO
JIByX OJINHAKOBBIX HUTSHBIX MasiTHUKOB;
UCCJIEJOBAaHUE CBSI3U PaOOTHI CUJIBI C
W3MEHEHHEM MEXaHNYECKOM dHEPruu Tella Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.
Onenka aOCOMIOTHBIX W OTHOCUTEIBHBIX
MOTPEIIHOCTeH  M3MEpPEeHUuH  (U3NYECKUX
BEJIMYMH.

Pemenue pacueTHbIX 331a4 € SIBHO 3a/laHHOM
(bu3n4ECKOil MOZIENBIO C UCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT TUHAMUKA U
3aKOHOB COXPaHECHHS.

Pemenne kauecTBEHHBIX 3a/a4 C ONOPOH Ha
U3y4eHHbIE B pazzeine «MexaHuka» 3aKOHBbI,
3aKOHOMEPHOCTH M (pU3HYECKHe SBICHUS.
Onucanve MEXaHWYECKOTO JIBUJKEHUS C
UCMOJIb30BaHUEM  (DU3WYECKUX  BEJUYUH:
UMITyJIbC Tejla, KHUHETHYEeCKas JHeprus,
NOTEHLIMAJbHASL OJHEpPIrHs, MeXaHU4ecKas
paboTa, MexaHHuYeCKasi MOIIHOCTb.

AHanu3 (QU3NYECKUX MPOIECCOB M SBICHUN C
UCIIOJIb30BaHUEM 3aKOHa COXPaHEHHUS
MEXaHMYECKON SHEpPruu, 3aKOHa COXPAHEHHUS
UMITyJIbCA.

OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB 1EHCTBHS
Y IIPAaKTHUUYECKOTO MPUMEHEHUS TEXHUUECKUX
YCTPOICTB, TAKUX KaK: BOJOMET, KOIIEp,
MPYXUHHBINA TUCTOJIET.

OOBsicHeHHE IBM)KEHUS PAKET C OMIOPOM Ha
U3y4eHHbIE (PU3NUECKUE BETMUMHBI U 3aKOHBI
MEXaHUKH.




Vcnionp30BaHue MPH MOATOTOBKE COOOIICHHHA
O IPUMEHEHUH 3aKOHOB MEXaHUKN
COBPEMEHHBIX MH()POPMAITMOHHBIX
TEXHOJIOTMH IS IIOMCKA, CTPYKTYpUPOBAHU,
MHTEPIIPETALMH U IIPEICTABICHUS
uHpOpMaLUY, KPUTUYECKUI aHATTN3
noiy4yaemoil nnpopmarnyu. [lpoBenenue
KOCBEHHBIX U3MEPEHUM, NCCIIEJOBAHUN
3aBUCUMOCTEH (PU3NYECKUX BEJIUYHMH,
IIPOBEPKA IIPEUIOKEHHBIX TUIIOTES.

Hroro no pazneny
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Pa3nen 3. Mosekyasipaasi puzuka

H TEPMOAUHAMUKA

3.1 OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpUH

9

OCHOBHBIE TIOJIOKEHUS

MOJIEKYJISIPHO-

KMHETUYECKOUTEOpUH U X

OTIBITHOE 0OOCHOBAHHUE.

bpoyHOBCKO€E nBUXKEHUE.

Huddysus. Xapakrep ABHKEHUS U
B3aMMOJIEHCTBHS YaCTHUL] BEILIECTBA.
Monenu CTpoeHHMsI Ta30B, )KUJIKOCTEN U
TBEP/bIX T€ U 00BICHEHUE CBONCTB
BELIECTBA HA OCHOBE ATHX MOJENEH.
Macca u pazMepsl MOJIEKYJI.
Kommuectso Bemectsa. [locrosanas
Asoranpo. TennoBoe paBHOBecHE.
Temneparypa u ee usmepenue. Ilkana
temnepatyp Llenbcus. Monens
HJICaTBHOTO Ta3a.

OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETHYECKOM

TEOPUU U/I€aTBHOIO rasa.
AGcomroTHas TeMIepaTypa Kak Mepa

[IpoBeeHune FKCIIEpUMEHTA: ONPEICICHHUE
Macchl BO3/lyXa B KIIACCHON KOMHATe Ha
OCHOBE U3MEPECHHI 00beMa KOMHATHI,
JIaBJICHUS U TEMIIEPaTyphl BO3yXa B HE;
WCCIICIOBAaHHUE 3aBUCUMOCTH MEXK]TY
napaMeTpamM# COCTOSTHHSI pa3pe:KEHHOTO Ta3a.

OneHka aOCONIOTHBIX M OTHOCHTEJIbHBIX
MOTPEIIHOCTE  M3MEpeHuil  (pu3MuecKux
BEJIMYMH.

OOBbsicHeHe OCHOBHBIX MTPUHITUATIOB
JeiicTBUil TepMoMeTpa 1 bapoMeTpa u
YCIIOBUH MX O€30ITaCHOTO MCIIOIh30BAHUS
B NIOBCETHEBHOM KU3HMU.

PacnioznaBanue pu3nueckux sSBJICHUH B
y4eOHBIX OIBITaX ¥ OKPYKAOIIEH KU3HH:
muddy3us, OpOyHOBCKOE JIBUKECHUE.
OnucaHue TEMIOBBIX SIBICHUHN C
HCIOJIb30BaHNEM (DU3NYECKHUX BETHYUH:
TaBJICHHE ra3a, TeMIepaTypa, CPpeaHss
KHHETHYECKAs YJHEPTHS XaOTHUECKOTO




CpPEeIHEW KUHETUYECKON SJHEPTUU TEIIIOBOTO
nBuKeHus yactul ra3a. [llkana remneparyp
KenbBuHa.

I'a3oBbIe 3aK0HBI. YpaBHEeHUE MeHaeneeBa—
Kunaneiipona. 3akon JlanbToHAa.
N3onporieccel B ueanbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMa, U30X0Pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MPaKTUIECKOE
MIPUMEHEHUE: TEPMOMETP, OapoMeTp

JIB>KEHUS MOJICKYJI, CPEAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYI.

AHanu3 pU3nIecKuX MpoIEecCcoB U SIBICHUH C
nucrojipzoBaneM MKT, ra3oBBIX 3aKOHOB,
CBSA3U CPEIHEU KMHETUYECKON SHEPTUn
TEIJIOBOTO JIBMYKCHHS MOJICKYJI C a0COTIOTHOM
TEMIIEPATypPOH.

Pemienue pacueTHbIX 33714 € IBHO 33JJaHHOU
(hU3UIECKOI MOJICIIBIO C MCIIOJIb30BaHUEM
OCHOBHEIX IToJi0keHuiI MKT, 3aKk0HOB 1
(hopMyIT MOJIEKYJISIPHON (PU3HUKH.

Pabota B rpynnax npu rmiaHupOBaHUH,
IIPOBEICHUH U UHTEPIIPETALIUU PE3YJIbTATOB
OIIBITOB M aHAIIM3€ JOMOJIHUTEIBHBIX
UCTOYHUKOB HH(POPMAITUH 10 TEME

3.2

OCHOBEI
TEPMOIMHAMHUKHI

10

TepmonuHamuyeckas cucrema.
BHyTpenHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
COCOOBI €€ U3MEHEHMUS.
KonnyectBo TemnoTs 1 padora.
BHyTpeHHsIs SHEpTrHs OAHOATOMHOTO
ujeaIbHOro rasza. Bunel
TEIIONEepeaun: TETIONPOBOIHOCTD,
KOHBEKIIMSI, 3ITyuyeHue. Y jesbHas
TEIUIOEMKOCTb BEILIECTBA.
KonnuecTBo TemioTsl npu
terutonepenayue. [lonstue o6
aanabaTHOM IpoIlecce.

IIepBblit 3aK0H

TEPMOAMHAMHKH.

[IpuMeHeHne nepBoro 3aKkoHa
TEPMOJIMHAMUKH K H30ITPOLIECCaM.

IIpoBenenne  sKclepUMEHTAa:  U3MEPEHHUE
YAEIBbHOU TEIIOEMKOCTH BEILIECTBA.

Onenka aOCOJIIOTHBIX UM OTHOCHTEIBHBIX
MOTPEIIHOCTEH  M3MEpPEeHHH  (PU3NYECKUX
BEJINYMH.

N3ydenue mozeneit mapoBoi TypOUHBIL,
JIBUTATENsl BHYTPEHHETO CrOpaHus,
PEaKTUBHOTI'O JIBUTaTEIs.

OOBbscHEHNE IPUHIUIIOB AEHCTBUS

U YCIIOBHH 0€30MaCHOTO MCIOJIB30BAHUS

B TIOBCEJAHEBHOW JKM3HU JBUTATENs
BHYTPEHHEIO  CropaHusi,  OBITOBOTO
XOJIOIMIIBHHUKA, KOHTUIIHOHEPA.

Omnucanue CBOMCTB TeJ U TEIJIOBBIX SABJICHUIN

C MCIIOJIb30BaHUEM (PU3NUECKUX BETUUNH:
JIaBJICHME ra3a, TeMIepaTypa, KOJIM4ecTBO
TEIUIOTHI, BHYTPEHHSS SHEPIus, paboTa rasa.
Pemienue pacueTHbIX 3a7a4 € IBHO 3aJaHHOM




I'paduueckas uaTEpHIpeTaIiis paboTHI
rasa.

BTopoii 3aKk0H TEpMOIMHAMUKH.
HeoOpaTumocTs IpoI1eccoB B

MIPUPOJIE.

TennoBbie MamuHbL. [ [pyHIUIBL TEHCTBUA
TEIUIOBBIX MAIIIKH.

[IpeoOpazoBanus SHEPTUU B

TEIUIOBBIX MaIllMHAX.

Koaddumment nmonesnoro neictaus
TEILIOBOM MAaIlIMHBEI.

Hukn Kapao u ero ko3 dunment
MOJIC3HOT'O JICHCTBHUSL.

DKOJIOTHYECKHUE TTPOOIIEMBI
TETUTOIHEPTETHKH.

TexHuyeckue ycTpoicTBa U IPAKTHUECKOE
MIPUMEHCHHE: JIBUTATEITh BHYTPEHHETO
CropaHusi, ObITOBO XOJOUIbHHUK,
KOH/IMIIMOHEP

¢bu3HUeCcKOil MOJIENBIO C UCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB ¥ (hOpMyIT MOJIEKYJISIPHOM
(GU3MKH 1 TEPMOIMHAMUKHY.

Pemienue kauecTBEHHBIX 3a/1a4 C OMIOPOM Ha
U3ydeHHBbIE B pazzene «MonekymnspHas ¢uznka
¥ TEPMOJMHAMHKA» 3aKOHBI,

3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHS.
Pabora B rpynmax npu aHasuse
JOITIOJIHUTCIIbHBIX NCTOYHHUKOB I/IH(l)OpMaHI/II/I 110
TeMe

3.3

ArperaTHbIie COCTOSIHUS
BemiecTBa. Pa3oBbie
MEePEXOIbI

[TapooGpazoBanue 1 KOHICHCAIIHS.
Hcnapenne u kuneHue.

AOGCOIIOTHAS M OTHOCUTENNbHAS BIAKHOCTh
Bo3Ayxa. HacelienHb1i nap. Y aenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KUTIEHUS OT JIaBJICHHUSL.
Tepnoe Teno. Kpucrauimueckue u
amopdHbI€ Tena. AHH3OTPOIHUS

CBOMCTB KpHCTALIOB. JKuakue
Kkpuctaiibl. COBpeMEHHbIE

Marepuaisl. [Inapnenue

Y KpUCTAJIIM3alus. Y JesIbHas TEIIoTa

miasnenus. CyonuMmarus. Y paBHEHUE
TEILUIOBOTO OajlaHca.

[IpoBeneHne  SKcrepuMEHTa:  U3MEPEHUE
OTHOCHUTEJIbHOM BJIaKHOCTHU BO3/yXa.

Onenka aOCONMIOTHBIX M OTHOCHTENBHBIX
MOTPEIIHOCTEH  M3MEpPEeHHH  (PU3NYECKUX
BEJINYMH.

N3ydeHne cBONCTB HACBHILIEHHBIX M1APOB,
Croco00B M3MEPEHUS BIAKHOCTH.
HaGnroneHue kuneHus npu MOHUKEHHOM
JTaBJICHUH, HarPEBaHUs U IJIaBJICHUS
KPHUCTAJNINYECKOTO BELLECTBA.

OOBsicHeHHE TPUHLIUIIOB ICHCTBUS U yCIOBUNA
0€3011acHOTr0 UCMOIb30BaHUS B TOBCEHEBHOM
JKU3HU TUTPOMETPA, ICUXPOMETPA,
KaJIOpuMeTpa.




TexHu4yeckue ycTpoicTBa U IpakTH4ecKoe | M3ydeHue TeXHOJOTHH MOTyYCHUS

NPUMCHCHHUEC. THTPOMETP M IICUXPOMETD, COBPEMEHHBIX MaTECPHAJIOB, B TOM YHCIIC
KaJIOPUMETP, TEXHOJIOTUH Oy YCHUSI HAHOMATEPHAJIOB.
COBPEMCHHBIX MAaTCPHAJIOB, B TOM THCIIC Perienne pacueTHbIX 33/1a4 C BHO 3a/IaHHO#

HaHOMATCpHaJIOoB, 1 HAaHOTCXHOJIOTH (bHSH‘IGCKOfI MOJCIIBIO C UCIIOJIB30BAHHUEM

ypaBHEHHUS TEIUIOBOTO OajaHca.

Pemenne kadyecTBEHHBIX 3a/1a4 C ONIOPOH Ha
M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(duznUecKue IBICHUS 110 TEME.
PacniosnaBanue pu3nuecKux sSBJICHUN B
y4€OHBIX OIBITaX U OKPY’KaOLIEH )KU3HU:
nedopmanus TBEpAbIX TEll, HArpEeBaHUE U
OXJIAKJCHHUE TEJl, U3MEHEHHE arperaTHbIX
COCTOSTHUH BellecTBa U 00BbSICHEHUE UX HA
OCHOBE 3aKOHOB U ()OPMYIT MOJIEKYJIIPHOM
(bu3HKY.

Hcnonb3oBanue MH(HOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALIH U
npecTaBiIeHus UHpopMaLuu mpu
MOJrOTOBKE COOOIEHUI O MPUMEHEHUN
3aKOHOB MOJIEKYJISIpPHOU (DU3UKHU U
TEPMOJIMHAMUKH B TEXHHUKE U
TEXHOJIOTUSIX

Hroro no pazneny 24
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DJIeKTpOoCTaTUKa

10

DnekTpu3anus Tei. INeKTPUIeCKUu
3apsi. JBa BUIa dJIEKTPUUECKHUX 3apSI0B.
[IpoBOIHUKHY, TUATIEKTPUKHU U
MOJTYTIPOBOTHUKH.

3aKOH COXpaHEHUs AJEKTPUUYECKOTO 3apsaa.
BzaumopeiictBue 3apsa0B. 3aKOH

Kynona. ToueuHslii 37€KTpUYECKUN
3aps. DIEKTPUUECKOE TT0JIE.
HanpsiskeHHOCTB 2IEKTPUYECKOTo

nonst. [IpuHnun cynepno3uuuu
BJIEKTPUYECKUX MoJel. JInnnn
HaIPsYKEHHOCTH JIEKTPUUYECKOTO TOJIS.
Pabora crit 351eKTpoCcTaTHIECKOTO TOJIS.
Ilorennuan. Pa3HocTh NOTEHIINATIOB.
[IpoBOAHUKY U TUAIEKTPUKHU B
3JIEKTPOCTATUYECKOM II0JIE.
JlusnexTpudeckast IpOHUIIAEMOCTb.
OnektpoeMkocTb. KoHnencarop.
DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEePrus

3apsHKEHHOT0 KOHJIEHCATOPa.
TexHHYecKue yCTpoicTBa U MPAKTHUECKOE
IIPUMEHEHHUE: DIIEKTPOCKOIL, AIEKTPOMETP,
3JEKTPOCTATHYECKAs 3alUTa, 3a3EMIICHUE
ANEKTPONPUOOPOB, KOHIEHCATOD,
KOIIMPOBAJIBHBIN anmnapar, CTpyHHbIN
MIPUHTED

IIpoBeneHne  sKcrepuMeEHTa:  M3MEPEHHUE
ANEKTPOEMKOCTH KOHAEHCATOpa.

Onenka aOCONIIOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTeH  U3MEpEeHUuH  (PU3MUECKUX
BEJIMYMH.

N3ydeHue npuHIIMIIOB IEUCTBUS
AJIEKTPOCKOIIA, JEKTPOMETPA, KOHJEHCATOpa.
N3ydeHne npuHUUIIOB AENCTBUS U YCIOBUIM
0€30MMacHOr0 MPUMEHEHUS B MPAKTUYECKOM
JKU3HHU, KOMMPOBAJILHOTI'O aIllapara,
CTPYWHOIO IPUHTEPA.

Paccmotpenue Gpu3ndeckux 0 CHOBaHUN
AJEKTPOCTATUYECKOM 3aIUThI U

3a3€MJICHUS AIEKTPOIIPUOOPOB.

Pemenue pacyeTHbIX 331a4 € SIBHO 3a/laHHOM
(bu3nYECKOI MOEIBIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyII
AIIEKTPOCTATUKH.

Pemennie kauecTBEHHBIX 3a/1a4 C ONTOPOM Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznyeckue IBICHUS dJIEKTPOCTATUKHU.
Pacnio3naBanue pu3nyecKux sIBJICHUH B
y4eOHBIX OIBITaX U OKPYKAOIIEH )KU3HU:
ANEKTPHU3ALINS TeJl, B3aUMOJIEUCTBUE

3aps70B U OOBSICHEHHE UX Ha OCHOBE

3aKOHOB U ()OPMYJT JIEKTPOCTATUKH.
OnurcaHnue N3y4eHHbIX CBOICTB BEIIECTBA U
AIIEKTPUYECKUX SIBJICHUHN C UCTIOIb30BAaHUEM
(bu3NYECKUX BEJIMYMH: 3JIEKTPUUECKU 3apsi,
HaIPSKEHHOCTh AIEKTPUUECKOTO OIS,
MOTEHIMA, PA3HOCTh OTEHLIUAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 Gu3HIECKUX MPOIECCOB U




SIBJIEHUW C HUCTIOJIb30BAHUEM

(bu3nYECKUX 3aKOHOB: 3aKOHA

COXpaHEHHUsI AJIEKTPUUECKOT0 3apsa,

3akoHa Kynona.

Pabota B rpynmax rnpu aHaimse
JIOTIOTHATEIBHBIX HCTOYHUKOB HH(OpPMAIIUY U
MOJATOTOBKE COOOIICHU O MPOSBICHUU
3aKOHOB 2JIEKTPOCTATUKH B OKPY>KaroIIeit
JKU3HU U TIPUMEHEHUU

UX B TEXHUKE

4.2

IMocTosguHabI

BHCKTpI/I‘leCKI/Iﬁ TOK.

Toku B pa3InyHbIX
cpenax

12

DNEeKTpUYECKHUl TOK. Y CclI0BUs
CYILIECTBOBAHHUS SJIEKTPHUUECKOTO TOKA.

Hcrtounukn Toka. Cuia Toka. [locTossHHBIN

TOK.

Hanpsixenue.

3axon Oma U1 ydacTKa Lemnu.
DNEeKTPUUECKOE CONTPOTUBIICHHE.

VY aenpHOE CONPOTUBIICHNE BEIIECTBA.
[locnenoBarenbHOE, MapajiebHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Pabota snekTpuueckoro Toka. 3akoH
Hxoyna—JIenna.
MOoIIHOCTBIEKTPUIECKOTO TOKA.
DIIEKTPOABUKYIIAs CUJIa U
BHYTpPEHHEE COIPOTHUBIICHUE
HCTOYHMKA TOKA. 3akoH Oma i1
MIOJIHOM (3aMKHYTOI1) 3JIeKTpUYECKOM
uenu. KopoTkoe 3aMbIKaHue.
DJeKTpOHHAs IPOBOJIUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTH
COTIPOTHUBIICHUS METAJIJIOB

OT TEMIIEPATYPHI.

[IpoBeneHne 3KCIEPUMEHTA: U3YUEHUE
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB;
n3mepenne IJ[C uCTOUYHUKA TOKA U €ro
BHYTPEHHEr0 CONPOTUBIICHUS; HAOII0IeHHE
ANEKTPOJIN3A.

Onenka aOCONMIOTHBIX M OTHOCHTENBHBIX
MOTPEIIHOCTEH  HM3MEpPEeHHH  (PU3NYECKUX
BEJIMYMH.

OObsicHEeHHE TPUHIUIIOB JICHCTBUS U yCIOBUN
0e30macHOro NPUMEHEHHUS aMIIepMETPa,
BOJIbTMETPA, PEOCTaTa, UCTOYHUKOB TOKA,
JJIEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETUTENBHBIX MPUOOPOB,
TEPMOMETPA COITPOTUBIICHUS, BAKYYMHOI'O
JI10J1a, TEPMUCTOPOB U (POTOPE3UCTOPOB,
ITOJIYITPOBOTHUKOBBIX JUOJIOB, TAIbBAHUKH.
Pemenne pacueTHbIX 33724 € IBHO 3aJaHHOU
¢bu3nyecKoil MOJEINbIo

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyit Tembl «IlOCTOSIHHBIN 2NTEKTPUIECKHIA
TOK».

PacniosHaBanue pu3nueckux sSBJICHUHN B




CBepXIIpoBOIMMOCTD. DJIEKTPUUIECKUI
TOK B BakyyMme. CBolicTBa

JJEKTPOHHBIX ITyYKOB.
[MonynpoBoauuku. CoOCTBEHHAs U
MIPUMECHas MPOBOJAUMOCTD
noJaynpoBoaHUKOB. CBoiicTBa p—N-
rnepexona.

[TonynpoBoAHMKOBBIE npuOOopHI.
DNEeKTpUYECKH TOK B PAcTBOpax H
pacriaBax 3J€KTPOIUTOB.
DJEKTPOIUTUYECKAS JUCCOLHALINS.
DIEKTPOIU3.

DNEeKTpUUECKUN TOK B ra3ax.
CamocTosTenbHbIN U
HECaMOCTOSITEJIbHBIN pa3psl.

Monnus. [Inazma.

TexHn4eckue yCcTpoincTsa u
IIPaKTU4YECKOE IPUMEHEHUE: aMIIEPMETD,
BOJITMETP, PEOCTAT, UCTOYHUKHU TOKA,
ANEeKTpOHarpeBaTeNbHbIe MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN
JINO/J1, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIH MO/, TaJbBaHUKA

Y4E€OHBIX OIBITaX U OKPYKAIOIIEH KU3HU:
3NEKTPUYECKAs TPOBOAUMOCTbD, TEILNIOBOE,
CBETOBOEC, XMMHYECKOE, MAarHUTHOE ACHCTBHUSI
TOKa.

AHanu3 3JIEKTPUYECKUX SIBICHUN U MPOIECCOB B
LIEIISIX IIOCTOSHHOI'O TOKAa C MCHOIb30BaHUEM
3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEI0BATEIBHOTO U MAPAIIJIEITBHOIO
COEMHEHMS TPOBOJHUKOB, 3aKOH J[KOyis-
JIenna.

OnucaHue N3y4YeHHbIX CBOWCTB BEIIECTB U
AJIEKTPUYECKHUX SBJICHUN C UCIOJb30BAHUEM
(UBUYECKUX BEIMYMH: SJICKTPUUCCKUN 3apsi],
CUJI1a TOKa, JIEKTPUYECKOE HAIIPSKEHHUE,
AJIEKTPUYECKOE COTPOTUBJICHUE, PA3HOCTh
notennuanos, JJ[C, pabora Toka, MOIIIHOCTb
TOKA.

Hcnonb3oBanne HHPOPMAIIMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,

CTPYKTYpPUPOBAHUS, UHTEPIIPETALINH U
MpeACTaBICHUS HHGOPMAITUHU TIPH
MOATOTOBKE COOOIIIEHUH O MPUMEHEHUH
3aKOHOB IOCTOSIHHOT'O TOKAa B TEXHUKE B
TEXHOJIOTHAX

Hroro no pazneny
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PeszepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




11 KJTIACC

HaumeHnoBanue
Ne pa3/IeNoB 1 TeM KonuyecrBo TporpaMMHoe coep/Kanue OcHoBHbBIE BU/IbI 1€ATEJILHOCTH
n/n 4acos o0yuyarommxcst
Y4eOHOro npeaMera
Pa3znen 1. DiaekTpoamHaMuKa
1.1 | MarnutHoOe noue. 11 ITocTostHHBIE MAarHUTHI. [IpoBeneHue HKCIIEpUMEHTA: U3YYECHHE
ONEeKTpOMarHUTHAs B3anmopelicTBHE NOCTOSHHBIX MarHUTHOTO ITOJIS KaTyIIKH C TOKOM;
WUHAYKLUS MarHuToB. MarHuTHoOE NoJie. MCCIIEJOBAHUE JIEHCTBUS IOCTOSTHHOTO

BexTop MarHuTHOM MHTyKIUH.

MarHuTa Ha paMKy C TOKOM;

[IpunHnMn cynepno3unuu

HCCIICOOBAHUC SABJICHUA

MarHuTHBIX noyeH. JInanm

SHGKTpOMaFHHTHOﬁ WHAYKIAH.

MarHuTHoi unaykuuu. Kaprtuna

OI_IeHKa a0COIIOTHBIX ¥ OTHOCHTENBHBIX

JIMHAN MarHUTHON MHAYKUWH TTOJISI

MOTPEIIHOCTEN N3MEPEHUH (PU3NIECKUX

IIOCTOSSHHBIX MarHuToOB.

BCJIMYHMH.

MarauTHO€ 1moJie IPOBOJHUKA

OObsicHeHNE IPUHITUIIOB AEHCTBUS

¢ Tokom. KapTuHa nuHUI HHAYKIUN

)51 YCHOBI/Iﬁ 0€30I1acHOrO IMPUMCHCHU

MAar"duTHOTI'O I10JI AJIMHHOI'O

IIOCTOSIHHBIX MaroHuToOB,

IpsAMOro IMpoBOJHUKA U 3aMKHYTOI'O

OJICKTPOMArHuTOB, SJICKTPOABUTATCIIA,

KOJIBLICBOI'O ITPOBOJIHHUKA, KaTYIIIKN

YCKOPHTeHeﬁ QJICMCHTAPHBIX YaCTHL,

¢ TokoM. OnbIT Dpcrena.

HHILYKHHOHHOﬁ Icyn.

B3anmoperictBre npOBOJHUKOB

Pemenue PaCUYCTHBIX 3a1a4

C TOKOM.

Ha npuMeHeHne GOpMYyIT TEMBI

Cuna AMrniepa, ee MOAYIb

«MarauTHoOE€ MnoJe. 9J'ICKTpOMaFHI/ITHa$I

W HaITpaBJICHHUC.

HUHAYKIUSD).

Cuna Jlopenna, ee Moayb

Pemenne kauecTBEHHBIX 33124

W HAITpaBJICHUC. I[BI/I)KGHI/IC

C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI,

3ap${>1<eHH0171 JacCTUIbl B OTHOPOJHOM

3aKOHOMCPHOCTH U (1)1/131/1qu1<1/1€ SIBJICHUSA TEMBI




MarHuTHOM nosie. Pabota cuiibl Jlopenna.
SIBIIeHME HIEKTPOMArHUTHOM

naaykuuu. [TIotok BekTopa

MAarHUTHON UHAYKIUH.
DIIEKTPOABUKYIIAs CUJIa UHAYKIWH.
3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
®dapanes.

BuxpeBoe anexktpuueckoe moiie.
DNEeKTPOABUKYIIAS CUJIa UHTYKIIUH B
MIPOBOJIHUKE, IBIKYIIIEMCS
MOCTYNATeJIbHO B OAHOPOJIHOM
MarduTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTS. SIBNEHUE
CaMOMHAYKIMH. DIEKTPOABUKYILAs CUjla
CaMOMHIYKITUH.

DHeprust MarHUTHOT'O MOJISI KATYLIKHU €
TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpoicTsa

Y IPAKTHUYECKOE IPUMEHEHHE: MOCTOSHHbIE
MarHuThbI, 2JICKTPOMArHHTHI,
3J€KTPOJIBUTaTENb, yCKOPUTEIHU
3JI€MEHTAPHBIX YACTHII,

HWHAYKIIMOHHAS I[1CYb

«MarnurtHoe rose. DJIeKTpOMarHuTHas
WUHIYKIUSD.

OrnpezenieHne HaMpaBlIeHUs BEKTOpa
WHYKIMWA MarHUTHOTO MOJIsl TPOBOIHUKA
C TOKOM, cuibl Amriepa u cuisl JlopeHuna.
PacnioznaBanue (hpu3nUECKUX SIBICHUH B
y4eOHBIX OIBITaX U OKPY>KAIOLIEH KU3HU:
B3aHUMOJICHCTBHE MarHUTOB,
3JIEKTPOMAarHUTHAsI UHAYKIMS, 1eHCTBUE
MarHUTHOTO TOJIs1 Ha IPOBOJHUK C TOKOM U
JBHOKYILIAICS 3apsl.

AHanu3 3JIEKTPOMArHUTHBIX SBJICHUM C
HCII0JIb30BAaHUEM 3aKOHA
3JIEKTPOMArHUTHOW MHIYKITUU.

OnucaHue U3y4yeHHbIX CBOMCTB BEIIECTB U
3JIEKTPOMAarHUTHBIX SIBJICHUH C
UCTIOJIb30BaHUEM (PU3NUYCCKUX BEIINIHH:
WHYKUHAS

MAarHUTHOTO TOJIs, Cujia AMIiepa, CHiia
JlopeH1ia, UHIYKTUBHOCTh KaTYIIKH, SHEPTH

QJICKTPHUYICCKOI'0 U MAarHuTHOTO IoJIei

Hroro no pazneny
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Pasznea 2. Kosie0aHus ¥ BOJHBI

2.1

Mexanunueckue n
ANEKTPOMArHUTHBIE
KoJeOaHus

Konebarenbnas cucrema. CBOOOHBIE
MeXaHU4ecKue KojaeOaHusl.
I'apmonnueckue xonebanus. [lepuon,
4acToTa, aMIUIUTY1a U (ha3za KosieOaHui.
[IpyXMHHBIA MAATHUK.
MareMaTnyeckuil MasiTHUK. Y paBHEHHE

HccnenoBanue mapameTpoB KoseOaTeNbHOM
CUCTEMBI — IEPUOJIA, YACTOTHI, AaMILTUTYAbI U
(a3bl konebaHui (MPYKUHHBIA W/UIH
MareMaTudeckuii MmasTHUK). HaGmronenue
3aTyxaromux Kojaebanuii. Mccnenoranue




rapMoHu4eckux kojebanwuii. [IpeBpamenue
SHEPTUU MPU TAPMOHUUYECKUX KOJICOAHUSIX.
Koneb6atenpHbiit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHMs B
UAeaIbHOM K0JIe0aTeTbHOM KOHTYPE.
AHaNorust MeXJ1y MEXaHMYECKUMU U
9JIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna Tomcona. 3akon

COXpaHEHUs SHEPTHH B UJI€AJTIbHOM
KoJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyXaroUMx
KoseOaHusx. BeiHyXIeHHbIE MEXaHUYECKUE
KoJe0aHusl.

Pe3onanc. BeinyxaeHHbIe
ANEKTPOMArHUTHBIE KOJIEOAHUS.
IIepeMeHHBIH TOK.

CuHyconanbHbII NEPEMEHHBIN TOK.
MoIHOCTb IEPEMEHHOTO TOKA.
AMIUIUTYJHOE U IEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HanpsbkeHus. Tpancdopmarop.
[IpousBoacTBO, Nepeaaya u notTpedieHue
INEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PUCKH TIPU TPOU3BOJICTBE
anekTposHepruu. KynbTrypa nucnonb3oBanus
AJIEKTPOIHEPTUH B IOBCEAHEBHON KU3HMU.
TexHrn4ecKue yCTpoicTBa U MPAKTHIECKOE
MIPUMEHEHHE: ANEKTPUUECKUI 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JINHUU
aJIeKTponepesay

CBOMCTB BBIHYKJICHHBIX KOJICOQHHI.
Habmonenue pezonanca. [Iposenenue
9KCIIEPUMEHTA: UCCIIEI0OBAaHUE 3aBUCUMOCTHU
Nepro/ia MajbIX KoueOaHuid Tpy3a Ha HUTH
OT JUIMHBI HUTU U MacChl TPpy3a;
HCCIIEI0OBaHHUE IEPEMEHHOTO TOKA B

LIENU U3 TI0CIIE0BATEIILHO

COEIMHEHHBIX KOH/IEHCATOPa, KaTyILIKH

U pe3UCcTOpA.

OneHka aOCOJIOTHBIX U
IIOTPELIHOCTEN  U3MEpPEHUMU
BEJIMYMH.

OObsicHEHUE NPUHLMIIOB JIEHCTBUS U YCIOBUHU
0€30MacHOT0  NPUMEHEHUS  DJIEKTPUYECKOIO
3BOHKA, T'eHepaTopa MepeMEHHOro TOKa, JIMHUH
aNIeKTponepeaay.

Pemenue pacueTHbIX 3a/1a4 € IBHO 3a/1aHHOMN
(bu3nYecKoit MOJIENbIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(opMyJ1, OMUCHIBAIOIIUX MEXaHUUECKUE U
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

OTHOCHTEJIbHBIX
buznuecKux

Onucanne MEXaHMYECKUX U AIEKTPOMArHUTHBIX
KoJIe0aHUH C UCIIONIb30BaHNEM (U3HUECKUX
BEJIMYUMH: TIEPUOJ U 4acTOTa KOJeOaHMUIA,
amMIuIuTyaa u ¢asa KkojaebaHul, 3apsaa U cuiia
TOKa B FapMOHI/I‘-IeCKI/IX SHGKTpOMaFHI/ITHBIX
KOJIeOaHUsIX.

Pemenne kadecTBEeHHBIX 3a/1a4 C OMOPOH Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OITMCBLIBAIOIINE MEXaHHYECKUE U

ANEKTPOMArHUTHBIE KOJIeOaHMsI.
PaGora B rpynmax npu miaHupOBaHUH,




IIPOBEACHUU U UHTEPIIPETALUN PE3YIIHTATOB
OIBITOB, Y AHAJIN3€ JOIOIHUTEIBHBIX
MCTOYHHUKOB MH(POPMALIUH IO TEME

2.2

Mexanunueckue
Y 3JIEKTPOMArHUTHBIE
BOJIHEI

MexaH1uecKue BOJIHbI, YCIOBUS
pacnpoctpanenust. [lepuon.

CKOpOCTb pacpoCTpaHEHUs U AJTMHA BOJIHBI.
[lonepeunsie ¥ IPOOJIBHBIE BOJIHBI.
Wntepdepenimss u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3Byka. ['pomkocTb
3Byka. Breicota Tona. Tem0p 3Byka.
ONeKTPOMarHUTHHIE BOJIHBI.

VY cioBUs U3ITyYSHHSI 3JIEKTPOMarHUTHBIX
BOJIH. B3anmHast opuentanus Bektopos E,
B, v B anexktpomaruutHoi BostHe. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
MIpesIoMIIEHUE, TOJSIpU3alns, JUPPaKIIKs,
untepdepenus. CKopoctb
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana  AMEKTPOMArHWTHBIX  BOJIH.
IIpuMeHeHne JIEKTPOMArHUTHBIX BOJIH

B TEXHUKE U OBITY.

[IpyHIMOBI PaguoOCBA3M U TEJIEBUACHHUA.
Pannonokanus. DNIeKTPOMarHuTHOE
3arpsI3HEHUE OKPYIKAIOLIEN CPEbl.
TexHu4yeckue ycTpoicTBa U MPaKTUIECKOe
MIPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TUAarHOCTHKA B TEXHUKE U
MeIUIIMHE, pagap, paAuonpHUEMHUK,
TEJIEBU30p, aHTEeHHa, TesieoH, CBYU-neun

Nzydenue oOpa3zoBaHust U paCIpOCTPAHEHUS
IIOIIEPEYHBIX U MPOAOJIBHBIX BOJIH.
Habntonenue orpaxenus u

MpEJIOMJICHHUS, HHTEp(EepeHIINN |
TU(PPaKLUU MEXaHUUECKUX BOJIH.
HabmtoneHue cBsi3u TpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYAO0W U 4aCTOTOU
Kosie0aHu, 3ByKOBOT'O pE€30HAHCA.
HccnenoBanue cBONCTB JIEKTPOMAarHUTHBIX
BOJIH: OTPaKEHUE, ITPEIIOMIICHUE,
noJsipuzanus, Iudpakuus, uHTepdepeHuus.
N3ydenue ycnoBuil n3inydeHus
3JIEKTPOMAarHUTHBIX BOJIH, B3AUMHOU
opueHTaluu BeKTopoB E, B, v B
3JIEKTPOMAarHUTHOM BosHE. 3ydeHne
IIPUMEHEHHS 2JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY.

OOBbsicHeHHEe TPUHLIUIIOB ICHCTBUS U YCIOBUN
0€30M1aCHOT0 MPUMEHEHHUS MY3bIKaIbHbIX
MHCTPYMEHTOB, YJIbTPa3ByKOBOW JUArHOCTUKH
B TEXHHMKE M MEIUIMHE, pajapa,
paguoONpHUEMHHKA, TEJIEBU30Pa, AaHTCHHBI,
tenedona, CBY-neun.

Pemrenne pacueTHbBIX M KaYECTBEHHBIX

3a/1a4 C OIIOPOM HAa U3YYECHHBIE 3aKOHBI

U 3aKOHOMEPHOCTH, OIHUCHIBAIOIINE
pacnpoCTpaHEHNE MEXaHUYECKHUX U
3JE€KTPOMArHUTHBIX BOJIH.

Hcnonp3oBanue nHOOPMAIIMOHHBIX




TEXHOJOTHH JIJIST IOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALNH U
MpeICTaBICHIS] HHPOPMAIHH ITPU
IMOJArOTOBKE COOOIICHUI 00

MCIIOJIb30BAHUM JIEKTPOMArHUTHBIX BOJIH

B TEXHHUKE.

Yyactre B IUCKyCCHU 00 JIEKTPOMArHUTHOM
3arps3HEHUU OKPY KAIOIIEH CPEIbl.

Pabota B rpynnax npu ruiaHupoOBaHUH,
IIPOBEICHUM U UHTEPIIPETALIUU PE3YIIHTATOB
OITBITOB M aHAJIN3E JTOIOIHUTEIILHBIX
UCTOYHUKOB HH(POPMAITUH 10 TEME

2.3

Onruka

10

I'eomeTpuyeckas onruka.

[IpsimonuHetHOE pacpoCTpaHEHUE CBETA B
oaHopoaHou cpexe. JIyu ceera. Toueunbii
HWCTOYHMK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI

oTtpaxkeHus cera. [loctpoenune
1300pa’keHU B IIIOCKOM

3epkaie. [Ipenomnenue cpera.

3aKOHBI IPEJIOMJICHHS CBETA.
AOCONIOTHBIN MTOKa3aTeNb

npenomiieHus. [lomxoe

BHYTPEHHEE OTPaKEHUE.

[IpenenbHbIN yroi moJIHOro

BHYTPEHHET0 OTPAKEHHU.

Hucnepcus cera. CioxHBbIH cocTaB 0e10ro
ceerta. IlBer.

CoOuparomye U paccerBarOIIUe JTNH3BI.
Tonkas nmuH3a. POKYyCHOE PaCCTOSIHUE U
ONTUYECKAs CHJIa TOHKOW JIMH3BI.
[TocTpoenue n300pakeHU B COOMPAIOIITIX

W3ydenue sBIEHUS TOJHOI'O BHYTPEHHET O
OTpa)XEHHUsI, €r0 IPUMEHEHUSI B CBETOBO/IE.
N3ydenue Mozesnell MUKpOCKOIa, TEJIECKOIA.
[TonydyeHnue cnexTpa ¢ HOMOLIbIO IPU3MBI U
nupakMoHHON pemieTku. 3mepenue
NIOKa3aTelIsl IPEIOMIIEHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.
OObsicHeHNE IPUHIUIIOB ACUCTBUS U YCIOBUI
0€3011aCHOTO MMPUMEHEHUS OUKOB, JIYTIbI,
¢doroanmnapara, IPOEKLIUOHHOTO almapara,
MHUKPOCKOIIA, TEJIECKOIIA, BOJIOKOHHOMN OINTUKH,
TU(GPAKIUOHHOMN PEeIIeTKH, MOJIIPOUIa.
Pemenue pacueTHbIX 3a71a4 C IBHO 3a/1aHHOM
($u3n4YecKoil MOZIETBIO C UCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMYJI TeOMETPHUECKON
OITUKU.

[Toctpoenue u onucanue U300pakeHus,
CO3/1aBaEMOT0 TUIOCKUM 3€pKajioM, TOHKOI
JVH30MU.

Paccmotpenue npenenos

MIPUMEHUMOCTH F€OMETPUIECKOMN




U pacceuBarOIIMX JuH3aXx. PopMmyiia TOHKON
JIMH3BI. Y BEIMUEHHE, JaBacMOEC JTHH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON
OINTHKH.

BonnoBas ontuka. MaTepdepenius ceera.
KorepeHTHbBIE HCTOUHUKH.

VYcnoBus HaOMIOIEHUS] MAKCUMYMOB U
MHUHUMYMOB B UHTEPEPEHIIMOHHON
KapTUHE OT JBYX CUH(}a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakmuus ceera. JludpakiurnoHHas
perieTka. Y cioBue HaOII0ICHUS TIIaBHBIX
MaKCHUMYMOB IIpH MaJICHUU
MOHOXPOMaTHYECKOI'0 CBETa Ha
nudpakmoHnyto pemietky. [lonspuzanus
CBETa.

TexH1ueckue ycTpoicTBa U MPAKTUUECKOE
MIPpUMEHEHHE: OUKH, JTyIia, poToanmnapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII,
TEJIECKOTI, BOJIOKOHHASI OTITHKA,
TU(QPaKLIHOHHAS pelIeTKa, MOISPOU]

OITHUKH.

Pacnio3naBanue pusznyueckux siBICHUI B
OTIBITaX U OKpY>KaroIlen )KU3HU:
MPSIMOJIMHENHOE paclpOCTpaHEHUE CBETA,
OTpakeHHe, peJoMIIeHIe, HHTepdepeHIus,
T pakus U MOoIspU3alus CBeTa, JUCTIepCust
cBeta. M3yueHue ycioBuit HaOIIOACHUS
MaKCUMyMOB U MUHUMYMOB B
uHTEP()EPEHIIMOHHON KapTUHE OT IBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOUHUKOB.
YcnoBue HaOII01eHUS TTIABHBIX MAKCHMYMOB
pH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa HA
TUGPAKIIUOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SBJICHUH C
UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA,
3aKOHBI OTPaKEHUS CBETA, 3aKOHbI
MPEJIOMJICHHUS CBETA.

OnucaHue ONTHYECKUX SIBIIEHUU C
HCIIOIb30BAHUEM (bu3nyecKux
BeNMUMH: (POKYCHOE pacCTOSHUE U
OTITHYECKAsi CUJIa JIMH3BI

Hroro no pazneny

Pa3nen 3. OCHOBBI CIeNMAILHOI TeOpUN OTHOCHTEJILHOCTH (Taee — CTO)

31 OCHOBEI CIIEIUAIILHON
TEOpUH
OTHOCHUTEIBHOCTH

4

['paHuIbl TPUMEHUMOCTH KJIACCHYECKOM
Mexanuki. [locTynaTel cienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH:
WHBApUAHTHOCTh MOJIYJII CKOPOCTH CBETA
B BaKyyMe, PUHITUIT OTHOCUTEIbHOCTH
DHHIITEHHA.

Pemenne kadeCTBEHHBIX 3a/1a4 C OIIOPOM Ha
uzydennsle nocrynarsl CTO.
Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TTIONCKA,
CTPYKTYpHUPOBAaHMSI, UHTEPIIPETALIM U
npeJCcTaBiIeHNs HHPOPMALUU




OTHOCUTEIBHOCTD

OJIHOBPEMEHHOCTHU. 3aMeIJICHUE

BPEMEHHU U COKPAILEHUE IJIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM
PEIATUBUCTCKON 4aCTULBl. DHEPTUA TOKOS

MIPHU TOATOTOBKE COOOIIEHUH O
rpaHuLax MPUMEHUMOCTHU
KJIACCUYECKOM MEXaHUKHU U
ocHoBax CTO

Hroro no pazneny

Pa3znen 4. KBanroBasi puznka

41

D1eMEHTHI KBAaHTOBOM
OITUKU

®otonbl. Dopmyina [1nanka cBs3U S3HEPTUU
¢dboToHa € ero 4acToTol. DHEprus u
UMITYJIbC (POTOHA.

OTKpBITHE U UCCIIEJOBAHHE

dorordpdexra. OnpiTer Al

CroneroBa. 3akOHBI

dotordekra. YpaBuenue

OitamreitHa s pororddekra.

«Kpacnas rpanuna» pororddexra.
Hasnenue ceera. OnbiTel I[1.H. JIeGenena.
XHUMHUYECKOE JCICTBUE CBETA.
TexHn4ecKue yCTpoiCTBa U MPAKTUYECKOE
npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
COJIHEUHas OaTapesi, CBeTOANO,T

Habmonenue hotoaddexra Ha yCTaHOBKE C
[IMHKOBO# TutacTuHOM. VccrenoBanre 3aKk0HOB
BHelHero gorodddexra.

OOBbscHEHNE OCHOBHBIX MTPUHIIUIIOB ACHCTBUS
TEXHUYECKUX YCTPONCTB, TAKMX KaK:
¢dboTosneMeHT, POTOAATUMK, COTHETHAS
Oatapes, CBETOUOI;

U yCTIOBHM UX 0€30MacHOro MPUMEHEHHUS B
MPAKTUYECKOH KU3HU. Perienne pacueTHbIX
3a]1a4 ¢ SIBHO 33JaHHON (PU3UYECKOM
MOJIEJIBIO C UCTIOJIB30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYJT KBAHTOBOM ONTHKH.
Pemenre kadyecTBEHHBIX 33/1a4 C ONIOPO Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM onTuku. Pacro3naBanue
(bu3nYeCKuX SIBICHUN B Y4EOHBIX OMbITAX:
doTtornexkTpuyeckuii 3ppexT, CBeToBOE
JaBJICHUE.

Onucanvie H3y4eHHBIX KBAHTOBBIX SBICHHUH 1
MIPOLIECCOB C UCIOJIb30BaHNEM (PU3UUECKUX




BEJIMYMH: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 9YaCTOTa CBETA, SHEPTHSI U
UMITYJIbC (pOTOHA

4.2

Ctpoenue aroma

Mopenb atoma Tomcona. OnbIThI
Pesepdopaa no paccesHUIO 0-4aCTHLL.
[Inanerapnas moznens aroma. Iloctynarst
bopa.

W3nyuenue u nornoiieHne GOTOHOB pH
Mepexoie aTOMa C OJAHOTO YPOBHS SHEPTUU
Ha apyroil. Bunel criektpos. Cnektp
YPOBHEH 3HEPrUU aTomMa BOJA0POIa.
BonHoBElIe cBoiicTBa yacTuil. BoiHb! 1e
Bbpoitns. KoprnyckynsipHo- BOJTHOBOM
JTyaJI3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.
TexHnuecKue yCTpoicTBa U MPaKTUIECKOE
MPUMEHEHHUE: CIEKTPAJIbHBIN aHAIN3
(CTIEeKTpOCKOTT), Ta3ep, KBAHTOBBII
KOMITBIOTEP

Nzyuenue monenu omnbita Pesepdopaa.
[IpoBeneHne HSKcrepyUMEHTa IO HaAOIIOIEHUIO
nuHeigaToro crektpa. OreHka abCONIOTHBIX U
OTHOCHUTEJIBHBIX ~ IOTPEIIHOCTEd HU3MEpPEHU
(U3NYECKUX BEITHYHH.

N3yuenue monenu aroma: ToMcoHa,
IUIaHETapHOW MOJIETIN aTOMa, MOJIEIH aTromMa
bopa.

N3yueHne criekTpa ypoBHEH SJHEPrUU aTOMa
Boiopoaa. OObsICHEHHE TPUHLIUIIOB

JIEUCTBUSI M YCIIOBHI O€3011aCHOTO

IIPUMEHEHHUS CIIEKTPOCKOIIa, JIazepa,
KBaHTOBOT'O KOMITBIOTEPA.

Pemenne kauecTBEHHBIX 3a/1a4 C ONIOPOH Ha
W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢duznueckue sBieHus no reme «CtpoeHue
atoMay. PacrioznaBanue pu3nueckux

SBIIGHUH B Y4EOHBIX OMBITaX:

BO3HHUKHOBEHUE JINHENYATOT0 CIEKTpa
M3IIy4YEeHUSI.

AHann3 KBaHTOBBIX IPOLIECCOB U SIBJICHUH C
MCI0JIb30BaHuEM noctynatos bopa




4.3

ATOMHOE A71pO

OKCHEPUMEHTHI, JOKa3bIBAIOIINE
CJI0’)KHOCTb CTPOEHUS s/1pa.

OTKpbITHE PAAOAKTUBHOCTH.

OmnsiThl Pe3epdopaa mo onpeneneHuto
COCTaBa PaIMOAKTUBHOT'O U3JTyUYECHHUS.
CsaoticTBa anbda-, 6eTa-, raMMa-u3TydeHUS.
Biusinne paguoakTUBHOCTH Ha )KUBbIE
OpIaHU3MBI.

OTkppITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozens siapa
I'eiizenbepra-lBaneHko.

3apsn sapa. MaccoBoe uucio sapa.
N3oromel.

Anbda-pacniaa. DIEeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3JlyuyeHue. 3aKOH paluoaKTUBHOIO
pacnazia. DHeprust CBSI3U HYKJIOHOB B SIIPE.
SlnepHble cubl.

HedexT maccsl sizpa.

S nepHble peakiuu. [lenenue u

CUHTE3 s1ep.

Snepusiii  peaktop.  TepMosiaepHsIi
cuHte3. [IpobimemMbl M  TEPCHEKTUBBHI
AJIEPHON YHEPIETUKH.

OKOJIOTUYECKUE  aCHEKThl  SAEpHOMN
DHEPIETUKH.

OnemeHTapHble  4YacTUlbl.  OTKpbITHE
MO3UTPOHA.

Metonel  HaOMIOAEHUS W perucTpanuy]
AJIEeMEHTapHbBIX YaCTHII.
dyHIaMeHTaNbHbIE

B3auMoJiercTBU. EMUHCTBO

(bu3nUecKoil KapTHHBI MUpA.

N3yueHne 3KkCiepuMeHTOB,
JIOKa3bIBAKOLIUX CII0’KHOCTb CTPOEHUS
aTOMHOTO s/1pa.

HccnenoBanue TpeKkoB 4acTull (1o
roToBbIM (hoTorpadusm). M3yuenne
SJIEPHBIX CUJI, AJIEPHBIX PEaKLUN

CHUHTE3a U pacrnaja, TepMOsAEPHOTO
CUHTE3A.

N3ydeHune HyKJIOHHOW MOJIEIIH siApa
I'eiizenbepra-lBaneHko.

OOBsicHEeHHE yCTPOICTBA M TPUMEHEHUS
JI03UMETpa, Kamepbl BuiibcoHa, siaepHOro
peakTopa, aTOMHOU OOMOBI.

Pemenne 3a1a4 ¢ onopoi Ha OJIy4eHHBIE
3HaHMS, B T.4. O 3apsiie © MACCOBOM YHUCIIE
anpa.

PacrniozHaBanue Gpu3nueCKuX SABJICHUI B
y4eOHBIX ONBITaX U B OKPYKAIOLIEH JKU3HU:
€CTECTBEHHAs1 U UICKYCCTBEHHAs
PaMOaKTUBHOCTD.

OrnurcaHue KBaHTOBBIX SBJICHUI U
IIPOLIECCOB C UCIOJIb30BaHUEM
(bU3NYECKUX BEJTMYUH: IEPUOJ
IoJypacnaza, JHeprus CBsI3H

aTOMHBIX si7Iep, AePEeKT MaccChl siipa.
AHann3 npoueccoB U SIBJICHUM C
WCITOJIb30BAaHUEM 3aKOHOB U

ITOCTYJIATOB: 3aKOH COXPaHEHNUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUs MaCCOBOI0 YUCIIa,
nocrynartel bopa, 3akoH

paZMoaKTUBHOIO pacnaja.

VYyacTue B paboTe KPyrjioro croja




TexHudeckue yCTpoicTBa U PaKTUIECKOE
IpUMEHEHHE: 103UMeTp, kKamepa Buibcona,
SICPHBIN peaKTop, aToMHast 6omba

«DyHIaMEHTAIIbHBIE B3AUMOJAECHCTBUS.
EnuHCcTBO hrizmueckoil KapTUHBI MUPay.
Hcnons3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIS TIONCKA,
CTPYKTYPUPOBAHHUS, UHTEPIIPETALIMHU U
npecTaBiICHus HHDOpMALIUU TTPH
MMOATOTOBKE COOOIIEHUH O MPUMEHECHUH
3aKOHOB KBaHTOBOM (PM3UKH B TEXHUKE U
TEXHOJIOTHSX, DKOJIOTHYECKHUX acIIeKTax
SIZICPHOM HEPTETUKU

Hroro no pazneny
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Pa3nes 5. DiieMeHTbI ACTPOHOMMH M ACTPOPU3NKH

5.1

OeMeHTbl aCTPOHOMHHU
U acTpOPH3HUKH

7

Ortansl pa3BuTus actpoHoMuu. [IpuknagHoe
Y MHPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMHHU.

Bun 3Be3nnoro He6a. Co3Besnusi, spKue
3BE€3/1bl, IUIAHETHI, UX BUJIUMOE JIBH)KEHHE.
ConneyHas cucrtema.

Connue. ConHeyHasi aKTUBHOCTb.
Wcrtounuk sneprun ConHia 1 3BE3/1.
3Be3/1bl, X OCHOBHBIC XapAKTEPUCTUKH.
Jlnarpamma «CHeKTpajbHbIHN K1acc —
CBETUMOCTEY. 3B€3 b1 IJ1aBHOM
MIOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca
— CBETUMOCTb» ISl 3B€3]] II1aBHOU
MOCJIeI0BATEIbHOCTH.

BnyTtpeHHee cTpoeHue 3Be31.
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOKICHUH U IBOITIOITUH

CosHIa u 3Be31. DTalbl )KU3HU

3BE3/I.

Muneunsiii [TyTs — Hama ["anakTuka.

ITonroroBka coobuieHuii 00 3Tanax pa3BUTUS
aCTPOHOMHUH, O IPUKJIATHOM U
MHUPOBO33PEHYECKOM 3HAYEHUHU ACTPOHOMUM,
0 METOJ1ax MOIY4YECHHs HAyYHbIX
ACTPOHOMUYECKUX 3HAHUM, OTKPBITHSX B
COBPEMEHHOU aCTPOHOMMUM.

N3ydeHne COBpeMEHHBIX MTPEACTABICHUHN O
IIPOUCXO0XKIEHNN U 3Botronuu CoJlHIA U 3BE3 1.
N3yuenue TUIIOB TajakTUK, paJUOTaTaKTHK U
KBa3apoB.

N3yuenue nuxeHust HEOECHBIX TE,
3BOJIIOLIAH 3Be3]1 U BeeneHHoM, npoueccos,
MIPOUCXOISIINX B 3B€3/1aX, B 3BE3HBIX
CHUCTEMaX, B MEXXTAITAKTUYECKOM Cpeie,
MacIITabHOM CTPYKTYpbl BeeneHHoi.
OO6wbscHenue paciupenus Beenennoit Ha
OCHOBe 3aKoHa Xa00a.

[ToaroroBka k 06CyXIEHUIO

HEpEIICHHBIX MPO0JIeM aCTPOHOMHH.
[IpoBenenue HabMOACHUN




[Tonoxenue u npmxenne ConHila B
lNanaktuke. TUnbl raJakTHK.
PapunoranakTuku u KBazapsl.

UepHble IbIPHI B SAPAX TalaKTHK.
Bceenennas. Pacuiupenue Beenennoil.
3akoH Xa06ma. Pazberanue rajlakTuk.
Teopust bonbiioro B3peiBa. PenukToBoe
W3IIy4eHUE.

MacmrabHas cTpykTypa BeeneHHoid.
Mertaranaktuka. Hepemennsie mpodiaembl
ACTPOHOMHHU

HEBOOPYKEHHBIM TJIa30M C

KCIIOIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUN JIS1 OTIPEIECIICHHS

[MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro NoJyIapus U SpKUe 3BE3/Ibl.
[IpoBenenue HabmOAeHMI B Teaeckon JIyHBI,
maner, Miteunoro IlyTu.

Yyactue B AUCKYCCUU O HEPEIIEHHBIX
npobiieMax acCTpOHOMUH

Hroro no pazneny

Pazgen 6. O0o0u1aionee MOBTOPeHnE

6.1 Oo6o0maroree
IIOBTOPEHUE

O0600meHne W CUCTEMaTH3alUsA
COJEepXKAaHUS  DPa3J]esioB Kypca
«MexaHuKay, «MonekynspHas
du3uka u TEPMOJIMHAMHKAY,
«QnexTpoarHaMukay, «Konebanus u
BOIHBDY, «OCHOBBI CIElHaIbHON
TEOpun OTHOCHUTEIILHOCTHY,
«KBanToBas ¢usuka», «1eMEHTHI
ACTPOHOMMUHU U aCTPOPUUKH.

Ponb ¢pu3uku u acTpoHOMHHM B
HKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIbHOM 1 ATHYECKOH cepax
JIESITEIbBHOCTH YeJI0BeKa, POJib U MECTO
(U3UKK ¥ aCTPOHOMHH B COBPEMEHHON
HaY4YHOH KapTHHE MHUpa, 3HAUCHHUE
OINHCATEIBHOMN, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIbHOM 1 TPOrHOCTUYECKON
byHKIM pu3nyeckoil TEOpUM, poJib

YdacTue B AMCKYCCUU O PO (PU3UKU U
aCTPOHOMHUU B Pa3IMUHBIX chepax
JIeSITEIbHOCTH YeJIOBEKa.

[ToaroToBka coobuieHnii 0 Mecte GU3NIECKOMN
KapTUHBI MHUPA B PsIJly COBPEMEHHBIX
IIPEJICTaBICHUN O PUPOJIE.

Brinonnenue yueOHbIX 3aaHUH,
JEMOHCTPHUPYIOLINX OCBOEHNE OCHOBHBIX
MOHATUH, (PU3NUECKUX BEJIMYUH U 3aKOHOB
Kkypca ¢pusuku 10—11 kmaccos




¢bu3nIecKoi Teopuu B GopMUpOBaHUHT
MpeCTaBICHUN O PU3NICCKON KapTHHE
MUpPa, MECTO GU3HUYECKON KapTUHBI MUPa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHbIX IPEJICTABICHUI 0 IPUPOE

Hroro no pazneny 4
PesepBHOE Bpems
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA
['.S. Msxumes, b.b. byxosues, H.H. Corckuii «®u3uka 10-11 xnacc: yuebHuk
Ui 001Ie00pa30BaTENbHBIX YUPEKACHUN: 0a30BbI M MPO(YUIBHBIN yPOBHU,

«IIpocemenue»
METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. 3amayHuk Ui oOmieoOpa3oBaTenbHBIX yupexaeHuid. Pusmka 10-11
knacc. JI.O. Il'ennenmreiin, JI.A. Kupuk, .M. I'enbdrat. M.: Maemosuna, 2010.

2. Kupuk JIL.A., T'enpenmreiin JI.O., Huk IO.M. ®uzmka. 11 k.
Metonundeckue Matepuaisl 1 yuurens.- M.: Miekca, 2005.

3. PeimkeBuu  A.Il. ®Pusuxa. 3Bamaunuk. 10-11 xin.: Ilocobue mig
o01ieo0pa3oBaTeNbHBIX yueb. 3aBeenuii.- M.: [Ipoda, 2002.

4, Mapon A.E., Mapon E.A. ®usmka. 10-11 kmacc: aumakTHYECKHUE

Matepuaibl- M.: JIpoda, 2005.
Kupuk JI.A. ®uszuka 9-11: CamocToaTenbHble U KOHTPOJIbHBIE PA0OTHI

HUD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Kupas duznka: oOy4arormas nporpamma, http://www.int-
edu.ru/soft/fiz.html

2. Ypoku busuku C UCII0JIb30BAaHUEM
Wutepnera. http://www.phizinter.chat.ru/

3. ‘®usuka.ru. http://www fizika.ru/

4, dusuka: KoJuiekusa onslToB. http://experiment.edu.ru/

S. dusuka: AIIEKTPOHHAS KOJUICKITUS
onbIToB. http://www.school.edu.ru/projects/physicexp

6. KataJior ccbuiok Ha pecypchl o pusuke http://www.ivanovo.ac.ru/phys

7. becninathbie oOyyJarorme MPOTrpaMMBbl o
¢dusuke http://www.history.ru/freeph.htm

8. JlabopaTtopHele paboThl 1O (Qusuke. BupryanpHble J1abopaTOpHbIE
pabortsi. http://phdep.ifmo.ru

Q. AHuMarus bu3nUecKux MPOLIECCOB

oOwsicHenusaMu. http://physics.nad.ru _
10. dusnueckas >uukinonenus http://www.elmagn.chalmers.se/%7eigor

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

CripaBoYHbIC TaOJMIIBI, HOYTOYK, MPOCKTOP, IJICKTPOHHAS IMaHEeIb, KOMILICKT
obopynosanus aisa EI'D



